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WATERSHED WORK PLAN 


UPIER LIAGAS CREEK WATERSHED 
Santa Clara County^ Califcornla 

September 1967 


SUMMARZ OP PUN 


The parbicoi of the Uagas. Creek Watershed included in this work plan 
contains approxianately 35 iOOO acres in south central Santa Clara County. 

It is the upper half of the Uagas Cz^ek Watershed including Little 
Uagas Creek and its tributaries. The lower part of the watershed is 
included in the Lower Llagas Creek Watershed Rroject for which a sepa¬ 
rate work plan is being prepared by the sponsors for concurrent submittal. 

The works of inprovement to be installed on the Upper Llagas Creek Water¬ 
shed are interdependent with those on the lower watershed. To obtain 
maximum benefits for either project^ the channel iiiqprovements proposed 
for this lower project must be completed before the imprcwements pro¬ 
posed for this project are installed. 

Llagas Creek drains portions of the south Santa Clara Valley and the 
Santa Cruz Moimtains. It is tributary to the Pajaro River which dis¬ 
charges into the Pacific Ocean at Monterey Bay^ Morgan Hill and San 
Martin^ the urban centers within the watex^hed, are reflecting the hn- 
pact of rapid \irban growth due to their proximity to San Jose^ one of 
the fastest growing metropolitan couplexes in the United States. How¬ 
ever, the predominant land use within the watershed is agricultTural. 

Major flooding has inundated large areas within the watershed 12 times 
in the last 60 years. Historically, about 930 acres of valuable crop¬ 
land, residential properly, and commercial development have been inun-, 
dated by a single flood. Nearly evexy portion of the floodplain has • 
been subjected to lesser floods at one time or another. 

The sponsors propose to solve the flood problem through the applica¬ 
tion of both land treatment and structural measures. The land treat¬ 
ment program includes on-farm measures and intensified fire protection 
on the brush and forest lands. The structural works include iagxroving 
or constructing 1 $ miles of channels on llagas Creek and Little Llagas 
Creek and its txributaries. An existing water consexnration reservoir 
will be modified to provide flood detention storage. All structxxral 
measures will be designed to contain the 1-percent flood, that is, a 
flood that will be equaled or exceeded once in a hundred years. 







iJ^stallation cost of land treatment and structural measures 
is $ 5 ^ 829,100 of which $ 3 , 325,300 or 56 percent, will be from Public 
Law 566 funds* The remaining $ 2 , 503 , 800 , together with $ 19,700 annual 
operation and maintenance cost, will be borne locally. It is antici¬ 
pated that $230,100 will be expended the first year and $l,il^o, 900 , 
$122,300, $ip.7,100, $1,U76,600, $l,l4i4;,100, aiKi $998,000 respectively, 
during the subsequent years of a seven-year period* 

This seven-year installation period is integrated with.the Lower Llagas 
Creek Project installation schedule* 

The total average annual cost of the staructural measures, ^^nf■^1ld^ng 
the amox^tized cost of installation plus operation and maintenance costs 
^ $ 193 , 800 * Coii5>aring this with total average annual, benefits of 
$382,700 yields a benefit-cost ratio of 2*0 to 1 , 0 * 

This work plan is jointly sponsored by the Santa Clara County Flood 
Control and Water District, the South Santa Clara Valley Water Conser¬ 
vation District, and the Loma ftieta Soil Conservation District* The 
Santa Clara County Flood Control and Water District will be the local 
agency responsible for project installation and operation and maintenance* 

Land treatment measures, other than those for fire protection, will be 
installed and maintained by individual farmers and ranchers cooperating 
with the Loma Prieta Soil Conservation District* The Santa Clara Coxmty 
Flood Control and Water District will carry out the intensified fire 
protection plan with assistance from the California Division of Forestry 
and the U* S, Forest Service* 

The above agencies participated in the technical planning together with 
the Soil Conservation Service of the United States Department of Agri- 
culttxre and the Division of Soil Conservation of the Department of Con¬ 
servation of the Resources Agency of California* 
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lESCRIFTION OF WATERSHED 


PHTSIGAL mTA 


Santa Clara Valley extends from the southern tip of San Francisco Bay ■ 
to Hollister about $0 miles to the southeast* The northern portion of 
the valley drains into San Francisco Bay, The vall^ from the City of 
Horgan I£L11 souths drains through Soap Lake into the Ba^aro River which 
flows westward about 22 miles into Monterey Bay near Watsonville* Soap 
Lake is a low lying floodplain which is intundated by local drainage and 
the Pajaro River during periods of high runoff, LLagas Creek above the 
confluence with Httle Uagas Creek drains 18,600 acres* The remainder 
of the 35 jOOO acre watershed is in the little T.i»ga s Creek Watershed, 
(See Project Map). 

Uagas Creek has its headwaters on the densely wooded slopes of Mount 
Chuai in the Santa Cruz Mountains approximately 11 miles upstream from 
Ghesbro Dam. Chesbro Reservoir provides 7,630 acie-feet of conserva¬ 
tion storage and covers an area of 275 acres* The drainage area above 
the reservoir is about 12,100 acres. Below the dam, LLagas Creek flows 
another six miles through <a*chards and vineya3?ds in Paradise Valley, 
into the south Santa Clara Valley, 

Beginning near the U, S. ELghwsy 101 crossing, LLagas Creek winds its 
way through a highly pervious area east of San Martin where controlled 
releases from Chesbro Reservoir are percolated into the ground water 
basin* The confluence with Little Llagas Creek four miles downstream 
from the highway crossing establishes the lower limit of the Upper 
LLagas Creek Watershed Project. In the final nine miles to the Pajaro 
River, LLagas Creek intereepts several small tributaries from the east 
and Miller Slough from the west. Altogether, it is about 30 miles from 
Mount Chuai to the Pajaro River along Llagas Creek* 

Little Llagas Creek is the major tributary to Llagas Creek in the Upper 
LLagas Creek Watershed. Its headwaters are in the sparsely wooded, 
grass covered foothills about two miles northwest of the City of Morgan 
Hill. 

Little Llagas Creek reaches the valley floor in less than a wi-iit* and 
then follows a well defined channel through the City of Mxpgan wn 
and across agric^tural land. In the eight miles from Morgan w-?n to 
its confluence with LLagas Creek, Little Llagas Greek intercepts 
Corrallitos Creek from the east and several smaller unnamed watercourses. 

About 35 percent of the Upper Llagas Creek Watershed is in the Santa 
Clara Valley floor. This area is two to three miles wide, seven miles 
long and ranges in elevation from 230 feet to IjDO feet above sea level. 

It is mostly devoted to the production of prunes, strawberries and 
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intensivBly cultivated crops which are irrigated ly pungied ground water. 
At present, less than $ percent of the valley floor is devoted to urban 
uses. 

^st of the vall^ flocxr, steep, lightly vegetated hills rise to 1,600- 
feet in elevation. This part of the watershed, about 1$ percent of the 
total area, is range and brushland. 

The remaining 50 percent of the watershed is located west of the valley 
floor in the footJiills of the Santa Cruz Mountains. These hills are 
similar to the east side hills in their lower elevations, but become 
progressively more densely wooded as the elevation increases to 3*562 
feet at the peak of Mount Chuai. The predominant native cover is brush, 
although minor areas, particularly on shallower soils, are grasslands. 

The soils of I4)per Zlagas Creek Watershed can be divided into three 
types on the basis of origins (l) residual soils, (2) those soils 
overlying older alluvium, and (3) the soils associated with the younger 
alluvium. 

The residual soils found in the uplands have developed in place on, and 
are derived from the older rocks of the watershed. These soils are 
shallow to moderate in depth and are underlain directly ly bedrock, 
usually sandstone, shale or serpentine. Although the so:Qs overlying 
the seiTpentine are generally heavy textured, medium texture predomi¬ 
nates among the soils derived from the sediii©ntaiy rocks. 

The soils formed on cider alluvial deposits are deep although several 
of the soils series in the category contain a c-'^aypan. Ifedium texture 
predominates in these series which occur as terraces and high fan de¬ 
posits along the margins of the Santa Clara Valley and its larger tri¬ 
butary stream valleys. 

Soils of the center of the main valley have developed on the younger 
alluvium. This area is still subject to flooding, therefore many of 
the soils have no soil profile development. In texture the soils range 
from medium to coarse grained. Prime agricultural land is closely as¬ 
sociated with these soils. 

About hS percent of the entire Upper Uagas Creek Watershed is consid¬ 
ered suitable for cultivation, with 35 percent within Classes I and II. 

Climate in the Llagas Creek area is typical of central California coastal 
valleys with warm, dry summers aiKi cool, wet winters. 

Mean annual precipitation, almost entirely in the form of rain, varies 
between 19 inches in the valley area near the mouth of llagas Creek 
and i|.0 inches near the summit of Mount Chuaio About 76 percent of the 
mean aimual rainfall occurs between December 1 and March 31, and 92 
percent between November 1 and April 30 . 
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Mean annual temfserature is 58"F» with a monthly variation between 66 "F 
in July and in Januaxy* Extreme temperatures in nearby Gilrcy 
have varied between a low of 20^ and a high of ll6^* The average 
frost free period is 273 days. 


ECONOMIC m.Tk 


All the urban and a great majority of the highly developed agricultural 
land within .the watershed is concentrated on the valley floor. The 
larger land holdings with a lower type of land use are found in the up¬ 
lands. There is no Federal land within the watershed. . 

Land use within the watershed is tabulated below: 


Land Use 

Acres 

Percent of Watershed 

Urban 

300 

1 

Orchard 

10,600 

30 

Row Crops 

300 

1 

Hay 

900 

3 

iiTigated Pastime 

600 

2 

Other Pasture and Rangeland 

15,900 

li5 

Fcncest and Brushland 

6,100 

17 

Miscellaneous 

300 

1 

TOTAL 

35,000 

100 


Historically, agriculture has been the major industry in the project 
srea. Even with today’s trend toward urbanization, the growing, pro¬ 
cessing, and marketing of farm products account for about 60 percent , 
of the annual income in the watershed. 

Nearly one-half of the watershed population lives on 500 separate fam 
units, most of which are owner operated. About 50 percent of these 
farms ax% in the floodplain area. 

Farms within the watershed range in size from 5 to 3 >300 acres with an 
average of 20 acres in the valley floor and 100 acres in the uplands. 

The land is predominantly devoted to prune orchards with small areas in 
strawbezTies and other row crops, grains, and hay. Many walnut orcha^ 
are located along LLagas Creek below Chesbro Dam. Poultry and cattle 
raising are quite extensive along the valley fringes. 

Average per acre values for the various types of rural land found with¬ 
in the watershed include $ 1,500 for rangeland, $ 2,500 for row cropland, 
and $U,500 for orchard land. The average farm income from these lands 
ranges from $25.00 per acre for pastiire to $850 per acre for i»ars. 
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The poresstire of urban expansion from the San Jose a3?ea to the north is 
increasing land values far b^ond their agricultural worth. Studies 
ly the Santa Clara County Planning Department indicate that agriculture 
will remain the predominant land use for the next 20 years. Mbze than 
half the vall^ flocu? is ^cpected to still be devoted to agriculture 
in 1985. 

The nonagricultural sector of the area's, econony is divided between 
manufacturing and commerce. Metal products manufacturing is an iit^r- 
tant industry and includes one of the nation's largest vacation trailer 
manufacturing plants. Commerce consists of the trade generated hy the 
local population and traffic on U. S. Highway 101. 

Urban development, both conmiercial and residential, is concentrated on 
the west side of the valley floor along U. S. Highway 101 and the Southern 
Pacific Railroad. Industrial development is concentrated along the east 
side of the highwiy adjacent to the railroad. Most residential areas are 
east of the highw^. 

An in^jortant factor in this segment of the local econcaiy is the growing 
number of people who live within the watershed but commute to a place 
of en^loyment in the San Jose area. Processing plants for products 
such as prunes, pickles, wine, health foods, and strawbeiries also con¬ 
tribute substantially to the local econony. 

Urban development is expected to continue at an accelerating pace even 
without flood prevention. Ey 1985 urban development is eaqpected to more 
than double in area. Accoiviing to the Santa Clara County Planning De¬ 
partment, watershed population is expected to increase from the present 
7,000 to about 85,000 ty the year 2000. Forecasts made by the United 
States Department of Commerce and the California Department of Water 
Resources look for even greater amounts of lopban development. 

Morgan Hill, an incorporated city of ii,000, lies entirely within the 
watershed. Four miles so's-Tth of Morgan HLll, the unincorporated town of 
San Martin, population 1,200, lies on the boundary between the upper 
and lower project areas. Uz’ban land values range from a low of $1+,000 
an acre in the more isolated areas to a high of $7,000 an acre near the 
Cily of Morgan Hill. Inside Morgan Hill some la^s are valued at $2*50 
a square foot. An overall average value for urban land in the watershed 
is in the neighborhood of $6,000 per acre. 

An excellent nstwork of all-weather roads serves both agricultural a nd 
urban areas. U. S, Highway 101 and the Southern Pacific Railroad place 
the watershed on the main traffic line between San Francisco and Los 
Angeles. State Highway 152 traverses the Lower Llagas Creek Project 
area and connects Gilrcy with Monterey Bsy to the west and the San 
Joaquin Valley to the east. In the upper watershed, however, tte all- 
weather road along llagas Creek has very few feeder roads to provide 
access to the brush and forest lands. 
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WATERSHED H10BIEM3 


FLOOIWATER. DAMAGE 


HJjrdrologic studies shew that floodwaters from a 1-percenb event will 
inundate about 2,700 acres. Smaller acreages are flooded at more fre¬ 
quent intervals. The flood hazard area includes nearly one-quarter of 
the valley floor. 

Based on infoannation provided by the Santa Clara. County Assessor's office, 
tlte present value of land and iagjrovements in the watershed is over $65 
million. The Santa Clara County Planning Department projects an increase 
to nearly a billion dollars by 1990, 

Flooding occurs about four years out of five, but the greatest part of 
the average annual damages is associated with the major flooding that 
occurs about one year out of five. Statistically, three out of four 
major floods occur in the winter months of December, January, and 
February, and the other in March or April, Ten major floods have 
occurred since 1909 with the two most recent having been in 1955 and 
1958. 

Floodwater damages to agricultvire include rotting and other damaging 
effects to growing crops and delays in planting new crops due to wet 
field conditions. Damage is also caused to farmlands through the im¬ 
portation of weeds and plant diseases from lands upstream. Debris 
left by receeding floodwater requires costly clean-up operations. 

Farm buildings, machinery, and irrigation systems are also damaged 
ly floodwaters. 

Shallow flows of floodwaters, debris, and sediment in residential areas 
would cover lawns, flowers, and shrubs. There would be expensive clean- 
up, debris removal, replanting, and weed and disease control induced by 
flood-boree weed seeds and disease. Deeper floodwater and sediment 
would get into basements, damage foundations, sidewalks, driveways, 
fences, and other structures. 

With a maximum depth of two feet, water and sediment would get into 
newer homes, especially those with slab-floor constrection* When water 
and sediment enters a house, rugs and upholstered fumitTire are seri- 
ous3y damaged. Clothes, foodstiiff, tqjrs, electrical appliances,; and 
other household effects would also be damaged or destrqyed. ; 

Homes in this watershed are increasing in value. There is a great in¬ 
crease in population in this area, and residential development is veiy 
active. While a conservative value of housing was used in the damage 
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analysis, actual values are rising from a former range of $U,000 to 
$30,000 per house to a present range of $20,000 to $&),000 each, as 
old homes are replaced with modern subdivisions and luxury estate 
developments. 

It has been estimated that a 100-year flood would presently cause about 
$ 167,000 danage in the residential area. Due to the rapid development 
of the i^sidential area, damage in a 100-year flood, 20 years in the 
future has been estimated at $1,911^,000. 

3h the commercial areas, shallower flood and sediment flows will be 
more damaging than in residential areas. Floor levels are generally 
lower and equipment and supplies more greatly damaged due to floor 
storage. Loss of business is a ^eat item of damage. 

The commercial areas are of the service type and much of it highway 
oriented, such as restaurants, moteln, auto agencies, filling stations, 
launderies, grocery stoics, drug stores, clothing stores, and other 
similar uses. With the rapid population growth and greater travel 
through the area, the commercial areas will be rapidly expanding. 

Values have been estimated to be over $2l;6,600 per acre structural 
value including contents. A 100-year flood would presently cause about 
$ 27,600 damage while the same size flood 20 years hence would result in 
an estimated corameTCial damage of $1^0,000 in this watershed. 

Shallow flows of floodwater and sediment cause extensive damage in an 
industrial area since floors are usually at ground elevation, or lower. 
Equipment, motors, tools, pits, parts, hoists, and other appliances are 
damaged extensively by floodwater and sediment. Down-time of equip¬ 
ment results in loss of eir?5loyment, loss of production, and excessive 
depreciation of buildings and equipment. 

There is a little light industry in the area presently, which is mostly 
agricviltural oriented. In the future, with expansion of the San Jose 
area industrial complex southward, it is expected that there will be a 
great expansion of industry along U. S. Highway 101 and the railroad, 
both of which are centered in the floodplain. 

Values of industrial areas have been estimated to be $170,000 struc¬ 
ture and contents per acre. It is this low due to large yard storage 
areas and parking lots* A 100-year flood would presently cause approx¬ 
imately $ 160,000 while the same size event 20 years in the future would 
cause an estimated damage of $783,100. There are additional damages to- 
public transportation facilities such as roads and railroads. Interrup¬ 
tion of communication and utility sernrices and the general disruption 
of the area’s econony are less tangible damages. The above two types 
of damage have not been evaluated. 
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ssdimbm: d^ge 


The sediment damage is not easily separable from floodwater damage*. 
Agricultural lands are left with layers of. silt which either partly 
damage or totally destroy growing crops* The sediment must be removed 
in either case, resulting in high costs to the farm operation* Silt- 
ation in urban areas res^t in even higher damages and costs of removal 
are often veiy hi^. 


EROSION MMQE 

Erosion damage is generally confined to areas adjacent to stream chan¬ 
nels which are the only significant sediment sources* Ihider present 
watershed cover conditions, erosion damage does not px*esent a serious 
problem* However, with the increasing urbanization and the wildfire 
threat in the upper watershed, the erosion problem could become more 
serious if appropriate land treatment measures are not installed. 


PROJECTS OP OTHER AGENCIES 


In order to alleviate a growing ground water shortage brought on pri¬ 
marily by heavy pun 5 )ing for irrigation water, the South Santa Clara 
Valley Water Conservation District built 7,630 acre-foot Chesbro Res¬ 
ervoir on Ilagas Creek in 19^5* The reservoir ftmctions by holding 
back runoff and then releasing water downstream slowly so that the 
entire amount can percolate into the ground* The 3*6 mile reach be¬ 
tween U* S. Highway 101 and Mas ten Avenue is the primary percolation 
area on Llagas Creek. 

In 1958 the District built 10,350 acre-foot Uvas Reservoir on nearly 
TJvas Creek and a 36 -inch pipeline to iii?)ort water into the Ilagas Creek 
Watershed fwther supplementing their supply of recharge water* These 
two Mservoirs have been highly successful in achieving the desired • 
objective of supplementing ground water recharge* The sponsors have 
expressed no desire to develop additional agricultural water at this 
time because they have negotiated a contract to purchase imported water. 

The alignment for the portion of the Route 2 freew^ which passes through 
the Ilagas (Ireek Watershed has been adopted ly the California Highway Com¬ 
mission. It is about 3A mile east of and generally parallel to existing 
U. S. Highway 101* . The sponsors have consulted with the California Di¬ 
vision of Highways and have integrated the works of improvement of this 
work plan with the freeway planning wherever feasible. 
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Although the construction schedule for the fz^eeway has not been set, 
the sponsors hope to coordinate the consluruction and acquisition of 
rights-of-way for the two projects. The Santa Clara County Flood 
Control and Water Oisluriet will continue clo^ coordination with the 
California Division of Highways in working out the final details of 
the two projects. 

The Hnited States Amy Cozps of Engineers has an active investigation 
in the Soap Lake and Pajaro River area downstream from the mouth of 
Uagas Ci^k, Flood control levees along the Pajaro River in the vi¬ 
cinity of Watsonville are already constructed. Based on hydrologic 
studies, the inclusion of flood control storage within Chesbro Reser¬ 
voir offsets any adverse effects channelization will have on downstream 
flood peaks. The Corps was consulted in the preparation of this work 
plan. 


BASIS FOR PROJECT FORMPUTION 


The objective of the studies conducted on the Uagas Creek Watershed is 
to formulate a plan of in^arovements to alleviate flooding and to reduce 
sedimentation and erosion* The project area selected for this work piaw 
is the approximate upper half of the Uagas Creek Watershed, It includes 
all tte drainage area tributary to Llagas Creek above the natural con¬ 
fluence with little Llagas Creek, A work plan for the approximate lower 
half of the watershed is being prepared for concurrent submittal with 
this work plan since the two projects are interdependent. 

Because urban expansion is iimninent, particularly on the vall^ floor, 
a 1-percent mininum level of protection was specified through the proj¬ 
ect area in conformance with California State Soil Conservation Cosanis- 
sion policy. There is no area within the floodplain where urban de¬ 
velopment is not possible by 1985, 

The measures selected for achieving the project objective represent 
the optimum method for alleviating the flood problem. Intensified 
fire prevention and other land treatment measures are included where 
they are found to be effective in reducing runoff, erosion, or sedi¬ 
ment transport. 

The sizing and locating of structural measures consisted of propcartion- 
ing between flood detention stor^e and cliannel improvement, selecting 
channel alignments, and investigating various diversion schemes, 3h 
each case, the measures included within this work plan represents the 
least costly alternative based on detailed cost studies. 

Every effort was made to coordinate all structural works conten^lated 
within this work plan with other existing or proposed projects within 
or near the project area to assure the full development of the watershed's 
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soil and water res^ces. The project, as formulated, thus represents 
the best means available for fulfilling the desires of the sponsoring 
local organizations based on the experience, investigations and tech¬ 
nical knowledge of the various Federal, state, and local agencies cot- 
sxated in the preparation of this work plan. 


WORKS OF IMFROTEMBMT TO BE IMSTALIED 
LAMP TREATMENT MEASURES 


The land treatment neasures selected for this watershed project were 
those which wotad have a meastu'able effect on the production of flood- 
water or sediment, or in some way coagjlement the function of the pro¬ 
posed structural measures. Most of the land treatment measures, will 
in some way enhance the vegetative cover. The cover in turn decreases 
runoff by increasing rainfall interception and decreases erosion by re¬ 
ducing the direct exposure of the soil to the rainfall iii?)act. Exam¬ 
ples of these practices are as follows: range proper use, pasture gnd 
haylaxKl management, pasture and hayland planting, and range seeding. 

Other land treatment measures such as stream channel stabilization, 
drainage mains and laterals, and irrigation water management alleviate 
the erosion, sedimentation and drainage problems in the watershed. 
Critical area planting, grade stabilization structures, and grassed 
waterways will provide protection to both urbanized areas and Igri rf 
classed as watershed land. These practices are primarily to prevent 
or to repair damage by gullying. 


Consexvation plans developed as a result of the cooperative agreements 
between the Loma Prieta Soil Conservation District and the individual 
landowners and operators will include the land treatment measures agreed 
upon for application and will be completed prior to the projects com¬ 
pletion. The amounts of land ti^atment measures to be applied dur ing 
the project installation period and the estimated costs are shown on 
Table 1. 

Additional land treatment measures to reduce runoff and erosion consist 
of augmesibing the present fire control program to reduce the average 
annual burn rate from 1.88 to 0.75 percent over a 16,000 acre area in 
the upper watershed. Specific measures are located on the Project Map. 
The program will be accomplished by the construction of access roads, 
firebreaks, helispots, and water tanks. Rights-of-way and technical 
assistance also provided. 

The entire watershed area is covered by a standard soil surveyj there¬ 
fore no additional funds need be expended in that regard. 
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STmJCTURAL MEASUHES 


The plan for structural ineasures includes raising Chesbro Dam to pro¬ 
vide flood detention storage and iB?)roving or realigning portions of 
Uagas Creek and little Llagas Creek and its tributaries* These mea¬ 
sures ^ in conjunction with the land tsreatment me^ures^ are designed 
to provide a l-percent level of protection against flooding* 

The locations of these measures are shown on the Rroject Map* Cost 
distribution for each measvire is given in Table 2. Other pertii»nt 
data, dimensions, and capacities are in Tables 3, 3A, and 3B. 

The existing homogeneous earth dam will be raised 11 feet to a new 
total height of 116 feet above the jareconstruction streambed. The ad¬ 
ditional height will add 3^570 acre-feet of floodwater detention to the 
reservoir’s current 110 acre-feet of sediment storage anri 7,^20 acre- 
feet of conservation storage. This will bring the total storage in the 
reservoir to 11,200 acre-feet. The present sediment reservation will 
still be sufficient and no change will be made in the conservation 
storage. 

The outlet works will be modified due to the increased hei^t of the 
dam and subsequent extension of the upstream toe of the embankment. 

The emergency spillway crest will be 80 feet wide with a 2^ foot wide 
by 12 foot deep notch centered therein to serve as the principal spill¬ 
way. 

This combination spillway will discharge 2,910 cubic feet per second 
with the water surface at the elevation of the emergency s pillw ay crest 
and 11,000 cubic feet per second during the freeboard flood. The ex¬ 
isting chute has a capacity of 11,000 cubic feet per second and dis¬ 
charges into Llagas Creek immediately downstream from the dam. 

The totsil estimated installation cost for raising Chesbro Dam and modi¬ 
fying the outlet works is $1,1^3,U00. 

Channel improvement work on Llagas Creek will consist of im^aroving and 
straightening 3*8 miles of existing channel generally along the present 
alignment. An additional 1.3 mile reach of chaimel east of San Martin 
has sufficient capacity, but will be maintained as part of this project 
to insure satisfactory operation of the entire flood channel system. 
About five miles of liagas Creek between Chesbro Reservoir and the up- 
stz^am limit of the proposed works of improvement has adequate capacity 
to contain the 1-percent outflow from the enlarged reseiroir. 

Proposed channel sections will range in capacity from 3,1+30 to 8,900 
cubic feet per second, in bottom width from 1+2.0 to 111,0 feet, and in 
depth from 7.0 to 8.0 feet. Maximum velocities will reach 8,9 feet per 
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second for tl» riprap lined channel. Four drainage inlets per mile 
will be provided for local inflow. These chanxiel irnprovements on 
Llagas Ch*eek will alleviate much of the present flood problem by pro¬ 
viding a trunk channel with adequate capacity to drain the tributary 
area. 


Ihstallation cost for channel improvement work on llagas Greek is 
$l,335,ltOO. 

Channel improvement work on little Llagas Greek and its tributaries 
will consist of inqproving} straightening, and realigning 11.2 miles of 
channel. Of this distance, 10.0 miles will be trapezoi^l earth chan¬ 
nel with vegetated banks, 0.2 mile will be trapezoidal riprap lined 
chaiuiel, and 1.0 mile will be rectangular reinforced concrete channel. 

A low flow diversion structure will be installed to maintain normal low 
flows in an additional 1.2 mile unin^roved reach of Little Llagas Creek. 

Drainage inlets will be provided on Little Llagas Creek for all improved 
channels at road Intersections and other known points of local inflow. 

In areas where the location of local inflow is not discernible, eight 
drainage inlets per mile will be provided. Riprap will be placed at 
all locations subject to localized erosion such as at transitions, 
drainage inlets, curves, bridges, and drop structures. Nine reinforced 
concrete drop structures with folded crests are included to stabilize 
the channel grade and prevent erosion. The locations of the drop struc¬ 
tures aro shown on the Project Map and details are tabulated in Table 3A, 

The proposed earth channel sections of Little liagas Creek will range 
in capacity from to 1*,160 cubic feet per second, in bottom width 
from k*0 to 65.0 feet, and in depth from k»9 to 8.0 feet at velocities 
up to 7*5 feet per second. More detailed information is shown in Table 
3B. 

The rectangular reinforced concrete channel will be installed in the 
highly urbanized reaches of Little Llagas Creek through Iforgan Hill 
where it would be uneconomical to acquire the wider rights-of-wsy re¬ 
quired for unlined earth channel. The open rectangular channel will 
be fenced and double gates at each street crossing will provide access 
for maintenance. 

A reach 115 feet in length is located on a steep side slope. Compara¬ 
tive cost studies show that it is less cosbly to protect the channel 
with a cover than to acquire the necessaiy right-of-w^ to construct 
the berm and stable slope that would be necessary to prevent channel 
blockage from slides. A 189 foot long reinforced concrete box culvert 
along Second Street was constructed in 1963 and will become an integral 
part of this project. 

The diversion structwe will be installed to maintain low flows in the 
existing stream to satisfy riparian water rights. It will consist of 
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an inflatable and deflatable rubberized fabric dam, 11 feet long at the 
base and 6 feet high installed on a concrete foundation across the dju- 
proved channel 1^000 feet doimstream from Edimxndson Avenue* In the in¬ 
flated position the dam will raise the channel water surface sufficiently 
to allow up to 35 cubic feet per second to flow down the existing streaau 
When the flow reaches 35 cubic feet per second, the dam will automatical¬ 
ly deflate ai^ the flow will pass down the diversion chani»l. After the 
flood has passed, low flows will again flow down the existing stsream by 
inflating the dam. 

installation cost for channel improvements work on Little LLagas Creek 
and its tributaries is $2,87li,700. 


EXPLANATION OF INSTALLATION COSTS 


LAND TREATMENT MEASURES 

Costs for land treatment totaling $221,600 are found on Table 1. Of 
this total, $ 177,900 represents the coat of applying the required mea¬ 
sures and will be met by the landowner on whose properly the measure is 
installed. Over the five-year installation period, technical assistance 
furnished to the soil conservation district will total $it3,700 which in¬ 
cludes $ 17,500 from Public Law 566 funds for accelei^ting the applica¬ 
tion rate of needed land treatment measures. 

Installation costs of land treatment measures excluding intensified fire 
protection are estimated by years as follows: 


Fiscal 

Year 

P.L. 566 Funds 
(Dollars) 

Other Funds 
(Dollars) 

Total 

(Dollars) 

1 

900 

10,200 

11,100 

2 

3,500 

li0,800 

liil ,300 

3 

7,000 

81,700 

88,700 

h 

5,200 

61,200 

66,ijOO 

5 

900 

10,200 

11,100 

TOTAL 

17,500 

20l|,100 

221,600 


Costs for land treatment in which the Forest Service will participate 
are also based on quantities and unit costs with a pez*centage increase 
to provide for technical assistance. The total installation cost, ex¬ 
clusive of rights-of-way and easements, is $180,1^00, Of t.Mfl total, 

50 percent or $90,200 will be borne by Public Law 566 funds, and the 
remainder will be borne by the sponsors. An additional cost of $63,600 
is estimated for rights-of-way and easements and will be borne by the 
local sponsoi®. 




iDistallatlon cost of the planned fire control measures are estimated by 
years as follows: 


Fiscal 

P.L. 566 Funds 

Other Funds 

Total 

Tear 

(Dollars) 

(Dollars) 

(Dollars) 

1 

22,600 

86,200 * 

108,800 * 

2 

26,700 

26,700 

53,1^00 

3 

16,800 

16,800 

33,600 

li 

23,100 

23,100 

ii6,200 

5 

1.000 

1,000 

2,000 

TOTAL 

90,200 

153,800 

2l4li,000 


* Includes cost of rights-of-way. 


STRUCTURAX I-EASURES 

The estimated costs of structural measures found in Table 2 are based 
on quantities calculated as part of the engineering design. The con¬ 
struction cost ij'as determined ly multiplying these quantities ly unit 
costs averaged from bid prices within the area and adding a 15 percent 
contingency factor. This contingency factor is considered adequate 
because of the detailed susrveys, geologic exploration and design work 
completed for quantity determination. Engineering costs are estimated 
as 17 percent of the construction cost. Other Federal installation 
sesnrice costs equaling about 5*5 percent of the construction costs are 
included during the year of constsruction. 

In developing costs for the construction schedule, 70 percent of the 
engineering cost is assumed to occur in the year preceding construc¬ 
tion and 30 percent during the construction year. An additional $5,000 
for hydrai^ic model studies of the spillw^ design for Chesbro Dam is 
included in the engineering cost and will occur the year prior to con¬ 
struction. 

The above installation services and substantially all of the construc¬ 
tion costs total $3,025,900 of which $3,006,700 will be met from Public 
Law 566 funds. The remaining $19,200 represents the local sponsoring 
organizations' share of the construction costs for modifying the out¬ 
let works on Chesbro Dam and Reservoir and constructing the low flow 
diversion structtcre on Little Ilagas Creek, 

Modification of the outlet works is subject to cost sharing as the re¬ 
location of an existing agricultural water management facility. The 
local sha3?e of $11,700 is 50 percent of the construction cost and may 
qualify for reiKfljursement by the State of California. 
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The low flow diversion structure on Little Llagas Creek is subject to 
the same cost sharing provision since it is required to maintain exist¬ 
ing water ri^ts of several landowners for agricultural uses. Fifty- 
percent of the construction cost or $7j0OO represents the local share* 

Other installation costs include obtaining rights-of-way and easements, 
relocating or rebuildii^ bridges, roads and other utilities, fencing, 
and local administrative cost* A total cost of $996,000 is associated 
with acquisition of land, easements, and rights-of-way* 

A cost of $1,01;7,600 is associated with relocating or providing new 
utilities and bridges and includes approximately 6 utility poles, 11 
gas mains, 13 domestic water lines, 3 irrigation pipes, 1 telephone 
cable, and 8 sewer line relocations together with 3 county bridges 
and 18 private bridges* The cost for these relocations will be met 
by the sponsoring organizations, but they in tmrn may be reiirbursed 
by the State of California for all or a portion of these funds* 

Local administrative costs of $29,^00 for the administration of con- 
luracts and State dam filing fees will be borne entirely by the spon¬ 
soring organizations* The sponsors will also assume the entire respon¬ 
sibility for fencing the rectangular concrete channel in Morgan Mil 
amotmting to $35,000* 

Estimated total expenditures by fiscal years for structural measures 


as follows: 

Fiscal 

Year 

P*L« 566 Funds 
(Dollars) 

Other Funds 
(Dollars) 

Total 

(Dollars) 

1 

62,700 

h7>$00 

110,200 

2 

520,000 

523,200 

1,01i3,200 

3 

0 

0 

0 

k 

99,800 

20i;,700 

301:,500 

$ 

1,000,200 

ii63,300 

1,U63,500 

6 

813,U)0 

630,700 

l,iM,100 

7 

721,500 

276,500 

998,000 

TOTAL 

3,217,600 

2,m5,900 

5 , 363,500 


EFFECTS OF WORKS OF 

IMPROVEMENT 



The primary effect of the measures proposed within this work plan is 
to reduce the flooding that otherwise would be expected to cause aver¬ 
age aimual damages of $376,700* Residual damages are almost non-exis- 
-bent* With the proposed measures, flooding will be associated only with 
events exceeding that occvirring one year out of every hundred on a long¬ 
term average, and even this flooding will be reduced in amount* 
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There would be an area of approximately 2,700 acres benefited. Within 
this area, the wwks of iraprovemenb would alleviate damages to row crops, 
h^ and pasture, and orchaxtis in the agricultural area and would prevent 
damages to homes, shops, stores, service facilities and industrial plants 
in the urban az^as. 

The project would prevent damages of $73,200 downstream of this watershed. 
The types of damages would be about the same as within the watershed as 
the agricultural areas are similar and there are also rapidly escpanding 
residential, commercial, and industrial developments in the Lower Uagas 
Watershed. 

The effect of the works of Improvement would be to reduce the danger to 
public health caused by the presence of floodwaters. Included in • hiiia 
category are the contamination of wells, induced insect breeding, and 
the disruption of sanitation facilities. 

Secondary benefits are quite significant but not subject to rigorous 
monetary evaluation. A general increase in the level of economic 
activity will develop as a result of the reduction of the threat of- 
flooding. Increased economic activity in ary area raises local pur¬ 
chasing power. Secondary benefits from the national viewpoint were 
not considered in benefit evalixation. 

Presently the floodplain is distributed into approximately 500 agri- 
cultiaral ownerships and at least this many urban ownerships. Counting 
residents of urban areas, total direct beneficiaries now living in the 
floodplain number about 5,000 people. Additional direct beneficiaries 
are found among owners of the industrial and commercial concerns that 
may be flooded. 

land treatment measures will be effective in reducing sedinmnt produc¬ 
tion and floodwater runoff. Based on the fire control programs reduc¬ 
ing the average annual bum rate in the upper watershed from 1.88 per¬ 
cent to 0.75 percent, sediment production will be reduced by about 10 
percent in the area where this program is applied. 

In the floodplain area this will effect about a 2-percent reduction in 
sediment deposition. The decrease in runoff ranges from a 2 percent 
reduction in flood peaks on the 1-percent hydrograph up to roughly a 
10-percent reduction in flood peaks on annual storms. These reductions 
in sediment production azkl flood peaks will, of course, have some bene¬ 
ficial effects in the area downstream from the Uagas Creek Watershed. 

Special care was taken in the design of structural measures to prevent 
ary detrimental effects to the areas downstream from the proposed struc¬ 
tural iffleasures. The measures proposed will not adversely affect and in 
some cases, will actually enhance these other projects. Special precau¬ 
tions were taken to prevent this project's structural measxires from dam** 
aging the natural percolation in the channel bottcans. 
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Channel inprovemenbs on Uagas Creek will provide an effective outlet 
for floodflows from Little Llagaa Creek and other smaller tributaries* 
The increase in flood peaks on Uagas Creek due to channel inpfovements 
will be offset by the flood detention storage provided by the enlarge¬ 
ment of Chesbro Beservoir* 

This plan will have minor influence on wildlife resources* Natural 
wildlife habitat will be mainbait^d wherever possible* Aiy* reduction 
of small game that msy result where chaxmel improvements destroy natural 
habitat will be mitigated by planting wildlife food and cover along new 
banks and levees where feasible* Care will be used in channel mainte¬ 
nance to avoid use of materials toacio to fish and wildlife* 


PROJECT BENEFITS 


The total average annual evaluated damage caused by floodwaters origi¬ 
nating within the watershed is $376>700* This figure includes direct 
and indirect damages associated with floodwater and sediment in both 
agricultural and urban a3:*eas. Land treatment measures are expected to 
reduce flood damages by $20^^00 annually to leave remaining damages at 
$356#200* Because all evaluated damages will be pa*actically eliminated 
by project measures^ benefits to be matched against the cost of stxuc- 
tural measTares equal $382,700 and accrue from eliminating those primary 
damages described previously under watershed problems, and secondary 
benefits stemming from and induced ly the project. 

Agricultural damage prevention due to structtaral works of improvement 
would be $ 15,800 annually due to floodwater damage and $2,600 annually 
due to sediment damage. These annual benefits would be $11^,910 to row 
crops, $2,210 to orchards, and $1,280 to hay and pasture. 

Urban damage prevention would be the annual reduction of floodwater 
and sediment damages of $ 131 , 14.50 to residential areas, $ 114,750 to com¬ 
mercial, and $ 101,600 to industrial enterprises. 

Evaluated benefits associated with land treatment measures consist of 
a reduction in flood damages. Both on-farm and fire control measures 
enhance cover conditions in the upper watershed and thus reduce sedi¬ 
ment and floodwater pa*oduction. Additional primary benefits associated 
with the fire control program include the reduction of sediment deposi¬ 
tion in Chesbro Reservoir, savings in fire suppression costs, and less¬ 
ening direct fire damage to property. 

Other benefits include a reduction in service interruptions on major 
communication and transportation facilities as well as such public 
utilities as gas, water, sewage, and power lines* Interruption of 
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these facilities affects Jiunierous users and, in the case of the highway 
and railroad lines between San Francisco and Los Angeles, would be ex¬ 
tremely critical during a national emergency* 

Primary benefits associated with the reduction of damages to farm build¬ 
ings and property, agricultural equipment, and such public facilities 
as roads, bridges, and utilities were not evaluated. 


CCMPARISON CF BEKEF3TS AND COSTS 


Benefits and costs are tabulated and coiiQ>ared on Table 6 . Total eval¬ 
uated average annual equivalent benefits to be achieved by the struc¬ 
tural measures are $382,700. This total includes primary and secondary 
benefits of $306,200 and $26,000 respectively. The average aiuxual equiv¬ 
alent cost of the measures to be installed in order to produce these bene¬ 
fits is $ 193 , 800 . The ratio of benefits to cost is 2.0 to 1.0. Consid¬ 
ering only primary benefits, the ratio is 1.8 to 1 . 0 . 


PROJECT IHSTAUATIOH 


Each of the sponsoring agencies has and recognizes its definite respon¬ 
sibilities in accomplishing the plan. 

The Loma Prleta Soil Conservation District will actively encourage in¬ 
stallation of on-farm land treatment measures and assure that the sign¬ 
up of landowners as district cooperators meets the Public Law 066 re¬ 
quirements. 

The United States Forest Service and the California State Division of 
Forestry have entered into a cooperative agreement providing for joint 
responsibility in planning'and executing land treatment measures under 
Public Law 066. Therein, the State Division of Forestry has agreed to 
arrange for the installation of fire protection measures on non-Federal 
forest lands as specified in the waterelied work plan. 

The State Division of Forestry will enter into agreements with the Santa 
Clara County Flood Control and Water District. Under this type of agree¬ 
ment, the District msy either elect to install the required measures 
with its own forces or to do it through or jointly with the State Divi¬ 
sion of Forestry. The District is responsible for obtaining all rights- 
of-way needed for installation of the fire control measures and also for 
the local share of the cost of installation as shown in Table 1. 

All rights-of-way for designated phases of the fire control program will 
be obtained prior to commencing construction. The measures will be in¬ 
stalled according to the following schedule by fiscal years. 
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First Tear 


Construct or improve 7*2 miles of it-wheel drive road^ 3 miles of 75 
feet to 1^0 feet firebreak, 3*9 miles of 75 feet firebreak, and 6 
helii^ots on the north boundary of the watershed project. 

Second Year 

Construct 11*3 miles of U-wheel drive road, 11.3 miles of 75 feet to 
150 feet firebreak, and 5 helispots along the south boundary of the 
watershed project. 

Third Year 

Construct 5«6 miles of ii-wheel drive road, $.6 miles of 75 feet to 1^0 
feet firebreak, 2.1 miles of 75 feet firebreak, and 1 helispot. 

Fourth Year 

Construct 1.8 miles of medium standard conventional road. 

Fifth Year 


Construct three 10,000 gallon water storage tanks* 

The Santa Clara County Flood Control and Water District will acquire 
all necessary rights-of-way and make all required utility relocations 
and modifications for structural measures* In addition, the District 
will be responsible for 50 peioent of the construction cost of alter¬ 
ing the outlet facilities on Chesbro Dam and constructing the low flow 
diversion on Little Llagas Creek. These construction costs, totaling 
$ 19,200 are also subject to reiitibursement ly the State of California. 
The District will prepare plans and specifications, award and adminis¬ 
ter all construction contracts and pay the State filing fees. 

The South Santa Clara Valley Water Conservation District will partici¬ 
pate in the raising of Chesbro Reservoir and channel inprovements in 
the percolation bed area but will have no direct financial responsi¬ 
bility other than that which may evolve through agreement with the 
Flood Control District. 

All structural measures will be installed by a contractor selected by 
coitpetitive bidding. 

The evacuation of Chesbro Reservoir for construction purposes will not 
result in any serious loss of \isable water. This resexvoir and Uvas 
Reservoir are opereted conjunctively with the ground water basin for 
the Llagas Creek sezvice area* Cl^sbro Reservoir can be evacuated at 
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the coniblned discharge rate of both reservoirs* During construction, 
the entire ground water recharge requlreinent can be met bgr increased 
releases from Uvas Beservolr utilizing the water conserved during the 
evacuation of Chesbro Reservoir* 

The installation of structural measures for the Upper and lower Uagas 
Greek Erojects will be integrated over a seven-year project installa¬ 
tion period* Below is a schedule, by fiscal years, for the l^iper Uagas 
Creek Eroject. 

First Year 


Ereparation of designs and specifications and acquisition of ri^ts-of- 
way for all work associated with raising Chesbro Dan* 

Second Year 

Construction work on Chesbro Dam* 

Third Year 


No work of improvement. 

Fourth Year 

Ereparation of designs and specifications and acquisition of rights-of- 
way for channel ingirovement on Uagas Creek* 

Fifth Year 

Construction of channel iiig)rovemenb work on Uagas Creek. Ereparation 
of designs and specifications and acquisition of rights-of-way for chan¬ 
nel in^rovements on Upper Uttle Uagas Creek and West Branch Uttle 
Uagas Creek* 

Sixth Year 


Construction of channel irqjrovenBnt work on l^per Uttle Uagas Creek 
and West Branch Uttle Uagas Creek* 

Ereparation of designs and specifications and acquisition of rights-of- 
way for channel improvement on Lower Uttle Uagas Creek and East Branch 
Uttle Uagas Creek. 

Seventh Year 


Construction of channel improvement work on Lower Little Uagas Creek 
and East Branch Uttle Uagas Creek* 
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The schedule for structural measures shows srane construction beginning 
prior to obtaining total project rights-of-w^. This procedure is made 
possible ly the fact that the Santa Clara County Flood Control and Water 
District has legal authority to exercise the power of emirent domain and^ 
with reii^jursement from the State of California, sufficient funds to pur¬ 
chase the required land* The District is aware of its responsibility 
in this regain and will use its authority and funds as necessary* 


FmNCIMQ PROJECT IM5TALIATI0H 


All on-farm land treatment measures will be applied by individuals or 
small groups of landowners* A portion of the installation costs of 
these measures may be borne by other on-going programs of the U* S. - 
Department of Agriculttire including the Agricultural Conservation li'o- 
gram* Loans may be obtained through the United States Farmers Home 
Administration. Accelerated technical assistance will be provided 
within the financial framework of Public Law $66* The Service iriLll 
continue to provide normal operatii^ funds to maintain the going pro¬ 
gram of technical assistance* 

The local sharre of the Installation cost for fire control measures is 
avaiilable from several sources auid will be met by the sponsoi^s from 
direct assessment or by a loan from the Farmers Home Administration. 
Land, easements, and rights-of-viay are also a local responsibility and 
may be donated by private landowners or obtained by purchase by the 
sponsors* The State Division of Forestry will provii^ technical assis¬ 
tance in formulating and installing the measures* 

The Santa Clara County Flood Control and Water District will be the- 
action agency for installation of all structural measures* The Dis¬ 
trict has demonstrated its ability to fulfill this role* It has con¬ 
structed numerous channels in the northern part of the county and 
recently coii5)leted a distribution system for State Water Project water* 
The District has the technical staff and authority to prepare final 
designs and specifications, acquire rights-of-way, administer construc¬ 
tion contracts, and acquire funds necessary to accomplish this plan* 

The Santa Clara County Flood Control and Water District will request 
funds from the State of California for reimbursement of the cost of 
rights-of-way and facility relocations under existing state law* The 
Department of Water Resources has been kept informed of the progress 
in work plan development and is prepared to support a request for these 
funds, subject to its detailed review of the work plan* 

While it is possible that once installation begins, certain easements 
or rights-of-way may be obtained by donation from the present owner, no 
allowances were made for this in estimating the costs* Such donations 
would reduce the financial obligation of the State or local agency* 
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The individual sponsoring organizations recognize their total finan¬ 
cial obligation and the timing shown in the installation schedule. 
They are reatfy, as outlined above, to meet this obligation through 
local tax funds, credit from the United States Farmers Home Adminis¬ 
tration, and state reimbursement* These organizations are also aware 
that the financial and other assistance to be furnished by the United 
States Soil Conservation Service is conditioned on the fulfillment of 
the local obligation presented in this plan and contingent upon con¬ 
gressional aiqoropriation of the required funds* 


FROVISIONS FOR OPERATION AND MftlNIEN&HCE 


Operation and maintenance of on-farm land treatment measures will be 
the responsibility of the individual landowners on whose property the 
measure is installed* The Loma ft?ieta Soil Conservation District and 
the Soil Conservation Service will provide the technical advice and 
periodic inspections necessary to insure that the measures are being 
properly maintained. 

The Califo3?nia Division of Forestry has estimated an average annual 
operation and maintenance cost of $1,800 for the intensified fire 
prevention phase of the land treatment program. These measures will 
be operated and maintained either directly by the Santa Clara County 
Flood Control and Water District, the agency responsible for this 
f\mction, or indirectly by local fire protection agencies under agree¬ 
ment with the District* 

In addition to maintaining the installed measures, proper fire control 
maintenance includes the prompt emergency treatment of burns on those 
areas that would produce accelerated erosion, debris production, and 
increased runoff. For such emergency treatment, state or Federal funds 
are usually available to assist in watershed restoration. 

Operation and maintenance of the flood control facilities at Chesbro 
Dam and Reservoir will be the financial responsibility of the Santa 
Clara County Flood Control and Water District, but the actual work 
insy be delegated to the South Santa Clara Valley Water Conservation 
District, the agency presently operating this facility* An average 
annual cost of $2,^0 has been estimated to represent the additional 
expenditure for this work. 

Operation and maintenance work attributable to raising the dam and 
modifying the outlet works \fill include repairs to the conci^te struc¬ 
tures proposed in the vicinity of the spillway crest, removing floating 
debris in the reservoir, and maintaining the face of the raised dam. 

The Santa Clara County Flood Control and Water District x»ill be able 
to finance this maintenance work ly tax revenue sources presently 
developed. 
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All channel inq^roveinent work proposed in this plan will be operated - 
and naintaijied by the Santa Clara County Flood Control and Water Dis¬ 
trict at ^ estimated average annual expenditure of $17,100. The 
District is presently operating numerous flood channels elsewhere in 
the county by use of tax revenues and is financially able to expand 
its program into the watershed* 

The estimated cost includes allowances for the mterials, labor, equip¬ 
ment, and overhead associated with such channel maintenance work as 
weed and brush control, rodent control, after flood clean-up, and struc 
tural repair to riprap and concrete structures* 

Access for maintenance of the concrete lined channel throTigh Morgan 
Hill is provided at all street crossings* Maintenance roadw^rs are 
provided along all other improved channels and for the 7,000 feet of 
unimproved channel on Llagas Creek east of San Maitin which will be 
maintained as pait of this project. The South Santa Clara Valley 
Water Conservation District may share operating responsibilities for 
those flood channels through their present percolation area. 

Inspection of the works of in^rovement will be conducted in acco 2 ^ance 
with provisions of the Operations and Maintenance Agreement executed 
for the works of improvement. 

Specific maintenance agreements will be executed prior to the issuance 
of invitation to bid for ary constrixction contract. The Santa Clara 
County Flood Control and Water District is fully aware of all its 
responsibilities in this regard. 
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TABLE 1 - SSTDftTBD PROJECT IKSTAII.ATION COST 


I^per lilAgas Creek: Watersbed, Callfarola 


INSTALLATION COST 

ITEM 

UNIT 

NUMBER 

ESTIMATED COST (Dollars) 
i^.L. 566 FUNDS OTHER 

TOTAL 

LAND TREATME3IT 






Soil Consei^tion Serrloe 

Cropland 

Pasture and Hayland 

Rangeland 

Miscellaneous 

Technical Assistance 

Acres 

Acres 

Acres 

Acres 

6,862 

1,200 

3,000 

20 

17.500 

131,900 

10,300 

8,500 

27.200 

26.200 

131,900 

10,300 

8,500 

27,200 

43.700 

SCS Subtotal 



17,500 

204,100 

221,600 

Forest Service 

Woodland (Fire Control) 

Land Easements 

Technical Assistance 

Acres 

16,000 

71,900 

18.300 

71,900 

63,600 

18,300 

143,800 

63.600 

36.600 

Forest Service Subtotal 



90,200 

153,800 

244,000 

TOTAL LAND TI^TMENT 



107,700 

357,900 

465,600 

STRUCTURAL MEASURES 






Soil Conservation Service 

Floodwater Retarding Structure 
Modification of Outlet Works 

Low Flow Inversion Structure 

Stream Channel Improvonent 

No. 

No. 

No. 

Miles 

1 

1 

1 

15.0 

457,800 

11,700 

7,500 

2.142.100 

11,700 

7,500 

457,800 

23,400 

15,000 

2.142.100 

Construction Subtotal 



2,619,100 

19,200 

2,638,300 

INSTALLATION SERVICES 






Soil Conservation Service 

Engineering Services 

Other 



453,500 

145.000 


453,500 

145,000 

Installation Services Subtotal 



598,500 


598,500 

OTHER COSTS 






Land* Easements and r/w 
A dministration of Contracts 
and State Dam Filing Fee 




2,095,400 

31.300 

2,095,400 

31.300 

Other. - Subtotal 




2,126,700 

' '^',126,7'6o 

TOTAL STRUCTURAL MEASURES 



3,217,600 

2,145,900 

5,363,500 

TOTAL PROJECT 



3,325,300 

2,503,800 

5,829,100 
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TABLE lA - STATUS OF WATERSHED WORKS OF IMmOVEMEWT 
(at time of work plan preparation) 

Upper Llagas Greek Watershed, California 


MEASURES 

UNIT 

APPLIED TO 
DATE 

TOTAL COST 
(dollars) i/ 

—1T5 

Land Treatment 

t2) 

(^) 

CU) 

Conservation Cropping System 

Acre 

600 

$ 600 

Cover & Green Manure Crop 

Acre 

3,000 

60,000 

Crop Residue Use 

Acre 

3,Uoo 

5>iuu 

22,875 

Irrigation. Water Management 

Acre 

U,970 

Drainage Main or Lateral 

Feet 

1,000 

200 

Stream Channel Stabilization 

Feet 

U,ooo 

2,Uoo 

Pasture & Hay Land Planting 

Acre 

Uoo 

8,000 

Pasture Proper Use 

Acre 

839 

1,260 

Range Proper Use 

Acre 

9,000 

9,000 

Farm Pond 

No. 

12 

12,000 

Range Seeding 

Acre 

30 

300 

Critical Area Planting 

Acre 

10 

1,000 

Grade Stabilization Structures 

No. 

10 

5,000 

Grassed Waterway and Outlet 

Acre 

h 

Uoo 

Pire Station 

No. 

1 

35,000 

Bulldozer and Transport 

No. 

1 

20,000 

U50 

500 

$ i8U,o85 

Helispots 

No. 

1 

Water Development 

TOTAL 

No. 

1 


Structural Measures 

Agricultural Water Management 

Dams, Reservoirs & Pipeline Lump Sum 
Channel Improvement Lump Sum 


$ 1 , 572,500 ^ 
600 


Flood Prevention 

Channel Improvement 


Lump Sum 


Ul,500 


SUB TOTAL 


$l,6lli,600 


TOTAL 


$1,798,700 


i/ Price Base 1965 

2/ Includes l5 percent of Uvas Dam 

and Reservoir Cost, July, 1966 
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'y Price Base - 1965* 

Septaabsr 1967 

Includes Stats Dam Filing Fees. 




















TABIE 2A - COST ALLOCATION AMD COST SHARIMG SIlMMAlg 
Upper Llagas Creek Watershed j California 
(Dollars) 



PURPOSE 



ITEM 

FLOOD PREVENTION WATER MANAGEMENT 

TOTAL 

Structiaral Measures 

Cost Allocation 



Raising Chesbro Dam 
Channel Improvement 

l,12i|,300 

It,192,100 

8 81 

1,153,U00 

lt,210,100 

Total 

5,3l6,itOO 

U7,100 

5,363,^00 

Raising Chesbro Dam 
Public Law ^66 

Others 

Cost Sharing 

565,800 

558,500 

16,900 

12,200 

582.700 

570.700 

Subtotal 

l,12it,300 

29,100 

1,153 ,i).oo 

Channel Improvement 
Public Law 566 

Other 

2,62U,500 

1,567,600 

10,it00 

7,600 

2,63it,900 

1,575,200 

Subtotal 

1;,192,100 

18,000 

it,210,100 

TOTAL 

5,3l6,itOO 

lt7,100 

5,363,500 


1/ Price Base - 196^. September 196? 
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TABLE 3 - STHPCTOBE DATA 


RAISINa EXISTING CHE^RO BAN 
Upper Llagas Greek Wktershed, California 


ITEM 


QUANTITY 


Drainage Area 
Storage Capacity 
Existing Sediment 
Existing Conservation 
FLoodwater Detention 
Total 

Surface Area 

Existing Sediment Pool 
Existing Conservation Pool 
FLoodwater Detention Pool 
Elevation Top of Dam 
Maximum Height of Dam 
Existing Structure 
Raised Height 
Total 

Emergency Spillway 
Crest Elevation 
Crest TitLdth 
Type 

Frequency of Use 

Emergency Spillway Hydrograph 

Freeboard Hydrograph 

Storm Rainfall (6-Hour) 

Runoff Curve Number (Cond* II) 
Storm Runoff 
Maximum Inflow 
Maximum Outflow 
Maximum ¥»S» Elevation 
Principal Spillway 
Type 

Capacity 

Design Hydrograph 
Maximum Inflow 
Maximum Outflow 
Capacity Equivalents 

Existing Sediment Volume 
Existing Conservation Volume 
Detention Volume 
Spillway Storage 
Class of Structure 


18.9 Sq. Miles 

110 Ac. Ft. 

7,520 Ac. Ft^ 
3,570 Ac. Ft, 
11,200 Ac. Ft, 

15 Acres 
275 Acres 
327 Acres . 

51|6 Feet 

105 Feet 
11 Feet 
116 Feet 

537 Feet 
80 Feet 

Concrete Chute 
1 Percent 
(not used) 

17,5 Inches 
68 

13,0 Inches 
20,350 cfs 
11,000 cfs 
5U5 Feet 

Concrete Chute ^ 
2,910 cfs 

6,U00 cfs 
2,910 cfs 

0.11 Inch 
7»kh Inches 
3*56 Inches 
3,10 Inches 
C 


1/ The emergency spillway hydrograph is considerably smaller than the 
1 percent design hydrograph, 

y The principal spillway is a 25 foot x 12 foot concrete rectangular weir 
designed as a jaotch in the weir idiich forms the crest of the emergency 
spillway. Both discharge into the existing concrete chute, 

July, 1966 
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TABLE 3A - STRUCTURE DATA 


GRADE STABILIZATION STRUCTURES 
(Folded Crest Drop Spillway) 

Upper Llagas Creek Watershed, California 


LOCATION 

(station) 

DROP 

(Ft.) 

SPILLWAY WIDTH (Ft.) 
Actual Effective 

•"wwr "flp-- 

WATER UP¬ 
STREAM (Ft.) 

(C.Y.) 

Lower Little Llagas 

+ 00 

5.5 

65.0 

57.1 

6.6 

152 

105 + 00 

U.2 

5U.0 

146,1 

6.6 

1U8 

115 + 00 

l+.o 

5ii.O 

U6.1 

6.6 

lUS 

East Branch 

Little Llagas 

10 + 00 

3.0 

35.0 , 

25.6 

8.0 

128 

U5 + 50 

5.0 

35.0 

25.7 

8.0 

119' 

78 + 50 

6.0 

31.0 

2U.0 

6.0 

95 

Upper Little Llagas 

12 + 90 

u.o 

32.0 

23.0 

8.0 

118 

208 + 50 

3.0 

17.5 

12 .U 

U.9 

57 

223 + 50 

3.0 

17.5 

12 .U 

U.9 

57 


July, 1966 
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TABLE it - ANNUAL COST 


Upper Llagas Creek Watershed, California 
. (Dollars) y 


EVALUATION 

AMORTIZATION OF 

OPERATION AND 


UNIT 

INSTALLATION 

COST y 

MAINTENANCE 

COST y 

TOTAL 

Upper Llagas Creek 

Watershed Project 

17UA00 

19,700 

193^800 


y Price Base 1965 

y 100-year amortization period, 3-1/8 percent interest 
y Adjusted to long-term projected prices 


September 196? 
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TABLE g - ESTIMA.TED AVERAGE ANMUAL FLOOD DAMGE REDUCTION BEMEFITS 


Upper Llagas Creek Watershed, California 
(Dollars) J./ 


/ 

Estimated Average Annual Damage 

: Damage 


Without 

With 

: Seduction 

Item 

Project 

Project 

: Benefit 


Floodwater 

Agricultural 


Row Crops 

12,800 

0 

12,800 

Orchards 

1,900 

0 

1,900 

Barley, Vetch Hay & Pasture 

1,100 

0 

1,100 

Sub-Total 

i^,8oo 

0 

13,800 

Nonagricultural 




Residential 

112,i;^0 

0 

112,i|30 

Industrial 

87,000 

0 

87,000 

Commercial 

12,730 

0 

12,730 

Sub-Total 

212,200 

0 

212,200 

Sub-Total - Floodwater Damage 

228,000 

0 

228,000 

Sediment 




Agricultural 




Row Crops 

2,110 

0 

2,110 

Orchards 

310 

0 

310 

Barley, Vetch Hay & Past\ire 

180 

0 

180 

" Sub-Total 

2^E6o 

0 

2,600 

Nonagricultural 




Residential 

19,000 

0 

19,000 

Industrial 

lit, 600 

0 

lU,600 

Commercial 

2,000 

0 

2,000 

Sub-Total 

35^00 

0 

35,600 

Sub-Total - Sediment Damage 

38,200 

0 

38,200 

TOTAL DIRECT 

266,200 

0 

266,200 

Indirect 

37,300 

0 


Sub-Total 

303,300 

0 

303,300 

p / 

Downstream Benefits 

73,200 

0 

73,200 

TOTAL NET FLOOD . 




PREVENTION BENEFITS 1 ' 

376,700 

0 

376,700 


1/ Price Base long-term projected level. 

2 / Damage reduction from the Lower Llagas Creek Watershed 
attributed to raising Chesbro Dam. 

3/ Damages from floods larger than the 100-year flood will 

occur but were not evaluated. July 1966 
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TABUS 6 - COMPARISON OF BEMEFITS AM) COSTS FOR STRUCTUBA.L MEASURES 


Upper Ilagas Creek Watershed, California 
(Dollars) i/ 


Evaluation 

Unit 

AVERAGE ANNUAL BENEFITS 

Flood Prevention 

Damage 

Reduction Secondary Total 

Average 

Annual 

Cost 

Benefit 

Cost 

Ratio 

Upper ULagas Creek 

356,200 26,500 382,700 

193,800 

2.0 ; 1.0 


1/ Benefits and 0 & M adjusted to long-term projected prices. 
Project costs based on 1965 price level. 

£/ In addition, it is estimated that land treatment measures will 
provide flood damage reduction benefits of $20,500 annually. 


September 196? 
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INVESTIGATIONS AND ANAIXSES 


PROJECT EORMOIATION 


This watershed work plan incorporates the practical experience of margr 
people who live within the watershed. The Loma Prieta Soil Consearva- 
tion District's intixaate knowledge of the areas land tz*eatinent needs 
and flood problems, the water management experiences of the South Santa 
Clara Valley Water Conservation Distarict, and the technical contribu¬ 
tions of the Santa Clara County Flood Control and Water District have 
all greatly facilitated foarmulation of the work plan. 

The technical knowledge of the California Division of Soil Gonsea?va- 
tion, the D. S. Soil Conseanration Searvice, the D. S. Aanty Corps of 
Engineers, the California Division of FoarestaTr, the California Depart¬ 
ment of Water Resources, and other Federal, state aiad local organiza¬ 
tions has been utilized. 

The objectives of the local people are to establish a program of land 
tareatment practices and structiaral measures that will maintain and pro¬ 
tect the watershed, reduce the incidence and hazard of fire, and pre¬ 
vent flooding. Another requirement is that the objectives be accomplished 
without in5)airment of the existing facilities for arecharging underground 
aquifers. 

The many points of view of the local people wears given full consideration 
in deriving this plan, and as many of their suggestions as could be in¬ 
cluded within the framework and limitations of Public Law $66 are f ouaad 
herein. 

The sponsors and other interested local agencies wears kept fully in¬ 
foarmed of the findings in each stage of project development ty the Di¬ 
vision of Soil Consearvation and wears consulted each time a choice amoaag 
alteamative schemes was to be made. 


UND TREATMENT MEASURES 


The land treatanent measvires, with the exception of the intensified fiare 
protection program, were developed ly techaiicians of the Soil Consearva¬ 
tion Service and are based on the technical standards that they have 
developed from years of experience. The basic data consisted of a de¬ 
tailed tabulation of land within the watershed giving land classes, uses 
and capabilities. 

From this an inventoary was made of the consearvation needs of the water¬ 
shed area and the coarresponding land tareatment measures arequired to fill 
these needs. Also inventoried weare the laaad treatment measures that have 
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been previously installed (see Table lA.)* The list of needed measures 
was then reduced to include only those that would have a measurable 
effect upon the production of floodwater and sediment or would be nec¬ 
essary to achieve the fiill benefit of the plaimed structural measures* 

The total conservation need quantities were next reduced ly the amount 
of practices that could reasonably be accon^lished during the project 
installation period with the optimum technical staff. Land treatment 
will be applied to more than 50 percent of the farmlands above Chesbro 
Hesearvoir. The acres treated and costs are found on Table 1. The 
accelerated program requires more technical assistance that the present 
staff can provide during the installation period. Costs for the addi¬ 
tional assistance will be met from Public Law 566 funds. 

The intensified fire protection program developed ty the California 
Division of Forestry in cooperation with the sponsoring local organiza¬ 
tions represents maiiy years of experience of the Division in suppressing 
fires in this area. The development of the plan called for a careful 
review of available information on past fire incidence, causes, damages, 
extent and location of burns, rate of spread, and intensity. The poten¬ 
tial fire hazard and risk was determined by evaluating such factors in 
the existing fire control program as detection, communications, travel 
times, attack forces, and equipment as to their adequacy based on pro¬ 
jected land use. 

The objective of project formulation was to reduce the average annual 
burn rate from the present 1.88 percent to an optimum level considering 
both the associated benefits and costs. The present burn rate was deter¬ 
mined from a stuc^ of fire history in the general area of the project 
to avoid prejudicing the results ly temporary local variation within 
the watershed. 

Plans were developed for reducing the burn rate from the present value 
to 1,75 percent, 1.50 percent, 1.25 percent, 1.00 pereent, 0.75 per¬ 
cent, 0.50 percent, and 0.25 percent. To achieve each decrease in 
burn rate, the plan required additional roads, firebreaks and other 
facilities. The plan selected is the best biy and preferred by the 
sponsors. It will reduce the average annual burn rate to 0.75 percent. 

The fire protection program includes construction of access roads, fire¬ 
breaks, water tanks, and helispots. Cost for intensification beyond the 
level of the going program is shown on Table 1, 


STRUCTURAL MEASURES 


Principles 

The basic objective of the structiiral works of improvement included in 
this work plan is to provide, within estimating accuracy, the maximu tn 
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net flood protection to the vatershed without regard to the relative 
Federal and non-Federal costs and to fulfill, insofar as sound economic 
and engineering practice will allow, the desires of the local sponsor¬ 
ing groups. 

During project f omilation, consideration was given to numerous alter¬ 
native kinds and locations of measures, types of materials, and levels 
of protection. Care was also exercised to insure that nothi^ is pro¬ 
posed for the present which would preclude a more comprehensive future 
development within the watershed. Sjjecial caution was exercised to 
mflifp. sure the project will have no adverse effects on future downstream 
development hy the U. S. Amy Co3?ps of Engineers. 

Scope of the Project 

Attention was given to several adjacent watersheds for possible inclu¬ 
sion in this work plan. Where flood problems have been noted, it was 
found, however, that flood prevention measures could not be justified 
\aider Public Law $66 criteria. This work plan covers a portion of the 
Llagas Creek Watershed called tte tipper Llagas Creek Watershed which 
includes the upper maches of Llagas Creek and Little Llagas Creek and 
its primary tributaries. 

Alternative Meastures 


Preliminary to the preparation of this work plan, numerous combinations 
of channel alignment and detention storage were evaluated for the total 
Llagas Creek Watershed. The total combined cost of providing flood 
detention and downstream channel inprovemenfc was computed for amounts 
of flood detention on Llagas Creek up to $f$80 acre-feet. The optimum 
flood detention requirement is 3f$7$ acre-feet* Feasible reservoir 
sites were found only in the Upper Llagas Creek Watershed on Llagas 
Creek. 

Alternative Structure Locations 


To determine the best method of providing flood detention storage for 
the total Llagas Creek Watershed, comparative costs were made on Llagas 
Creek for an offstream storage site, increasing the capacity of the 
existing Chesbro Reservoir, and building a new onstream reservoir. In 
the last case, three possible sites were considered. 

When increasing the capacity of Chesbro Reservoir was found to be the 
most economical choice, further studies were made to find the best 
method of raising the existing dam and modifying the existing spillway. 
These studies resulted in the plan to raise the earth dam ly placing 
additional embankment on the upstream face and modifying the entrance 
to the existing spillway while utilizing its concrete-lined chute. 
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Nun^rous different channel locations were analyzed before the final 
plan was adopted# Imppoving the existing channel along its present 
alignment was the first plan investigated. Subsequent analysis con¬ 
sisted of modifying this basic plan to find the least costly align¬ 
ment. All departures in channel alignment from the existing channel 
were justified through a detailed cost study. 

The most significant change in alignment from the basic plan consists 
of diverting floodflows originating in the Little Uagas Creek Water¬ 
shed upstream from tl. S. Highway 101 southeasterly into Uagas Creek, 
little Uagas Creek between the point of diversion and the Southern 
Pacific Railroad will require no improvement. diverting peak flows, 
the U. S, Highway 101 bridge and the Southern Pacific Railroad bridge 
have adequate capacities. The bridges on Uagas Creek at these cross¬ 
ings also have stifficient capacities even with the added flow from the 
Little Llagas Creek diversion. 

Uttle Uagas Creek will be slightly realigned between East Middle 
Avenue and the confluence with Corallitos Creek will be adjacent to the 
proposed Route 2 freeway alignment. Shifting the channel alignment west 
approximately 1,^00 feet to be adjacent to the proposed freeway align¬ 
ment further downstream could not be economically justified. 

Lower Uttle Uagas Creek was diverted to join Uagas Creek immediately 
upstream from Hasten Avenue eliminating the need to improve approxi¬ 
mately one half mile of Lower Uttle Uagas Creek. Various locations 
for this diversion were investigated before selecting the proposed 
route. 

Other minor deviations from the existing channel consist of straighten¬ 
ing the alignment to eliminate nun^rous sharp curves and routing the 
proposed channel to follow property lines or avoid valuable land im¬ 
provements • 

Alternative Types of Material 

Construction materials to be used in raising Chesbro Dam are largely 
dictated ly existing construction. The dam embankment will remain a 
homogeneous earthfill, but concrete gravity walls will be added in 
the spillway area. 

Rock riprap lining was used on Uagas Creek in preference to other 
materials because it was least costly and will minimize interference 
with percolation. 

On Upper Uttle Llagas Creek through Morgan Hill reinforced concrete 
lining proved to be the most economical, primarily because of high 
cost of relocations and rights-of-way required for a trapezoidal earth 
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riprapped or mortar lined channel. Rock riprap lining has been pro¬ 
vided for a 1,200 foot reach downstream frcan the end of the reinforced 
concrete channel. 

Geologic investigations indicate this to be a localized area of erodible 
soil in which riprap protection is necessary* Further exploration will 
be necessary to determine the exact limits of channel for which riprap 
will be required. For all other improved channels, ary type of lining 
is more costly than a vegetated earth channel. 

Alternative Levels of Protection 

The benefits and costs for various levels of protection were evaluated 
for the total Ilagas Creek WabersiKd in order to determine the optimum 
project. The additional benefits and costs associated with each in¬ 
crease in the level of protection were determined and then both plotted 
against frequency. 

The optimum level of protection, defined as the maximum level at idiich 
incremental costs equal incremental benefits, was found to be 1.^ per¬ 
cent. However, in order to satisfy the California State Soil Conserva¬ 
tion Comraission's criterion on minimum level of protection for urban 
areas, all structural measvires in the Upper Ilagas Creek Watershed were 
designed to contain a 1-percent flood. 


IgDROLOGIC INVESTIGATION 


WATERSHED IgDROLOGY 

About 90 i»rcent of the precipitation and all of the historical flood¬ 
ing within the Ilagas Creek Watershed have occurred between Noveinber 1$ 
and April 15• Average annual precipitation varies roughly with eleva¬ 
tion within the watershed and ranges from about 19 inches at the lowest 
elevations to over UO inches at the highest. Snowfall is negligible, 
even at the highest elevations. Flooding within the watershed is almost 
exclusively associated with cyclonic storms. These storms move in from 
the Pacific Ocean and generally exceed 12 hours’ duration. 

The vegetative cover pattern, like precipitation, varies with elevation. 
The general pattern is row crop famung on the lowest valley lands, 
orchard within the main valley area, small grain and pasture on the 
higher valley lands, range land in the foothills, and dense brush and 
scane timber in the higher hills. Percentage of runoff for equal rain¬ 
fall amounts is substantially higher from the valley areas than from 
the hills. 

Precipitation data from seven gages, including four recording gages with¬ 
in or adjacent to the watershed were analyzed. Data sources included the 
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ir» S* Weather Bureau^ the California Department of Water Besources, and 
the U, S, Amy Coips of Engineers* The data were analyzed hy the 
California Department of Water Resources method and agzees with the 
Weather Bureau flings and the Corps of Engineers Bulletin, "Ten-Year 
Storm Precipitation in California and Oregon Coastal Basins"* 

Streamflow records for a five-year period on Ilngas Creek and a 27-year 
period on nearby Uvas (hreek were obtained fl^om B* S* Geological Survey 
records* One-jrear records at four other points in or near the water¬ 
shed were obtained from the Department of Water Resources* Because of 
its longer record, Uvas Creek was used as the key gage from which peak 
and volume flews for various frequencies were computed* 


IffDROLOGY FOR ECONOMIC STUDIES 

Analysis of major historical flooding is the basis for the determina¬ 
tion of area inundated versus frequency curves* The three basic points 
used in developing area inundated versus frequency curves were the 
areas inundated and the associated frequencies for the floods of 19^5 
and 19^8, and the point at which flooding begins, or existing channel 
capacity as found by a backwater analysis* 

Flood data for December 1955 and April 1958 were obtained from field 
interviews by California Division of Soil Conseivation personnel and 
substantiated wherever possible by photographs taken during the flooding* 
Flood data wem also obtained from the Red Cross, the California Depart¬ 
ment of Water Resources, the U* S* Army Corps of Engineers, and the Santa 
Clara County Flood Control and Water District. 

The process for determining area inundated versus frequency curves in¬ 
volved developing a peak discharge versus frequency curve from stream 
gage and rainfall recordsj determining the frequency of the 1955 and 
1958 floods and the beginning of floodingj plotting the data into a 
peak flow verstis area inundated curvej and then relating on a frequency 
basis area inundated to peak flows. 

Data for areas inxindated by depth increments were obtained for the 1955 
flood by field interview. Total area inundated by floods of different 
frequency was fooxnd through the use of the previously established area 
inundated versus frequency curve. 


HTDROLOGY FOR STRUCTURAL DESIGN 

Design hydrographs were con^juted using methods outlined in the Hvdroloev 
Guide. ^ 




Various factors used in hydrograph computation, such as tiine of concen¬ 
tration, curve nunibers, and stoiro distribution curves, were developed 
tgr using Soil Conservation Service methods of analysis, so that indicated 
peak discharges, volumes, and hydrogfraph shapes closely approximated 
data derived from frequency curves and recorded information* 

Design hydrographs, based on the 2li-hour storm, were routed throu^ the 
proposed enlarged Chesbro Reservoir by the storage indication method 
and through the proposed improved channels by the Wilson method for com¬ 
bining hydrographs to form conposite lydrographs for the various design 
reaches on KLagas Creek* 


HrmOLOGIC EVALPATION OF lAND TREATMENT MSASDRES 

The hydrologic effects of land treatment measures were evaluated by 
confuting their effect on conposite curve numbers in accordance with 
procedures of Section 3*7 of the I^srdrology Guide* 

Runoff volumes were reduced to show the effect of the curve number 
change due to land treatment* Beak flows were then proportionately 
reduced. For economic evaluation these peak flow reductions were 
translated into area inundated reductions by the same procedure used 
in corputing the original area inundated versus frequen<y curves. 

Fire protection measures were evaluated both with respect to flood peak 
and to sediment reduction. Flood peak reduction was evaluated by de¬ 
termining the change in runoff curve number by a method developed by 
the Division of Soil Conservation based on studies conducted by the 
Pacific Southwest Forest and Range Ebperiment Station, Change in cuarve 
number was translated to area inundated reduction by the process pre¬ 
viously outlined for other land treatment measures. 

Sediment reduction was evaluated through a similar method based on the 
same research program. The percentage reduction found from this formula 
was applied directly to sediment deposition within Chesbro Reservoir 
and weighted according to the portion of the watershed downstream from 
the dam requiring fire control measures to determine reduction in the 
lower watershed. 


GEOLOGIC INVESTIGATION 


SEDIMENTATION 

Reservoir sedimentation in the Chesbro impoundment is proceeding at a 
slow rate and stream aggradation does not appear to be a watershed 
problem. There have been thin deposits of silt and fine sand dropped 
by overbank flow on agricultural lands during floods* 
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During the investigation it was possible, for a short period of time, 
to inspect the greater part of the floor of Chesbro Reservoir. There 
was very little deposition on the reservoir bottom except in pre-ex¬ 
isting stream channels. Recent deposition in the charnels was spotty 
and had not exceeded 1 foot in depth over the six years of operation 
of the conservation pool. 

It had been assuned by analogy with known rates in similar watersheds 
that the rate of deposition would be on the order of 0.2 acre-foot per 
sq^iare mile per year under the existing, relatively low wildfire bum 
rate in the upper watershed. The additional fire protection to be 
provided ty tliis project reduced estimated sedimentation rate to 0*12 
acre-foot per square mile per year. 

There does not appear to be significant long-term aggradation of exis¬ 
ting stream channels by transported sediment. Locally, for instance 
on Llagas Creek immediately above the Highway 101 bridge, there is 
deposition and/or reduced movement of large gravel due to an abrupt 
decrease in channel gradient. This accumulation of well-roimded, hard 
pebbles and cobbles is removed on an intermittent basis for use as 
road material. Aggradation in other places seems to be the result of 
sudden constrictions or other temporary in^iediments to flow causing 
local scour and erosion. The bed load of llagas Creek seems to move 
at such a slow rate that it appears stable. The downstream decrease 
in average size of bed load material with no local build-up indicates 
general stability. Many of the larger fragments found in the bed load 
are probably derived by minor bank cutting from short distances upstream. 
Erosion of these banks is not excessive and the streamflow is probably 
in near equilibrium with its bed load. 


EROSION 

Erosion in the upper watershed is not readily apparent under present 
excellent cover conditions. Shallow rills can be seen locally, but 
overall, sheet and rill erosion are negligible. Inasmuch as the up¬ 
land soils are inherently erodible, an abrupt increase in the annual 
sedimentation rate would occur following an extensive burn in the 
watershed. 

As mentioned previously, there has been some streambank cutting. It is 
of minor extent and project channelization will halt this source of 
sediment. 


CHESBRO DAM 


Additional investigations will be required for final design of the mod¬ 
ifications to Chesbro Dam. These include preparation and evaluation of 
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geologic profiles, delineation aiKi testing of boanrow areas, studies of 
the effects of borrow excavation on the reservoir seal and foundation 
stability, and detailed studies of the foundation in the right abutment 
where seepage control will be required* 

The right abutment and a portion of the channel section of Chesbro Dam 
are founded on sheared sediments, chiefly graywacke, of the Franciscan 
formation* The left abutment and the remainder of the channel section 
are composed of a fairly massive variety of serpentine containing lo- 
cally, taialtered pods of the parent peridotite* 

Although not ideal foundation material, the stability of the dam at its 
present height indicates these rocks will support the relatively small 
surcharge of the additional fill* An evaluation of the logs of the ex¬ 
ploratory holes drilled for the original dam corroborates this conten¬ 
tion. While some additional settlement of the existing fill material 
can be anticipated, it is not expected to be of sufficient magnitude to 
seriously affect either the dam or outlet works* 

In the vicinity of the new spillway crest structure, a shallow cutoff 
will be required in the sheared graywacke. This excavation can prob¬ 
ably be ripped and dozed although explosives may have to be used for 
individual enclosures of hard graywacke or dike rock. Considerable 
care will have to be exercised in this operation to prevent further 
shattering of the abutment rock. The graywacke is competent to support 
the proposed gravity retaining wall* 

Material for the additional embanknBnt can be obtained from the floor 
of the resenroir. The characteristics of the old and new fill will 
thus be almost identical. 


CIBIMNEL INVESTIGATION 

Early in the investigation a few sanples were taken from existing stream- 
banks for use in preliminary channelization cost estimates. After the 
reconnaissance stucfy had demonstrated probable project jtxstification, a 
program of test drilling was conducted* A total of 2h holes averagiig 
9 feet in depth were drilled and sanpled along proposed channel align¬ 
ments, Ifechanical analyses and Atterburg limits were determined for 
the 50 samples secured. 

Because of an inability to sanple gravel strata with the 6-inch flight 
atigers, I3 test pits were later excavated with a backhoe to sanple de¬ 
posits containing large gravel. Mechanical analyses were performed on 
18 samples from the test pits* The results obtained from these tests 
were used to determine allowable velocities and tractive forces in the 
design of channel inprovements. Additional materials investigation 
will be made in the final design stage to more precisely evaluate in¬ 
quired bottom and bank stabilization measures* 
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MTERIALS 


Three potential sources of riprap viere investigated: (l) a basalt de¬ 
posit approximately four miles northeasterly of Gilroyj (2) a high cliff 
of silicacarbonate rock immediately north of the basaltj and (3) a large 
existing qoarxy in Chittenden Pass which produces from a diorite-gabbro 
body* 

It is expected that aty of these sources woiild supply suitable riprap 
for use as channel lining and as slope protection on the upstream face 
of Chesbro Dam. 

Since there is some question concerning the quantity and blasting quality 
of the first two of the above sources, detailed exploration of these two 
potential quarries will be made. If both of these sources prove unsatis¬ 
factory, rock may be hauled from the quarry at Chittenden Pass. 

The relatively small amount of concrete aggregate required can easily 
be obtained from aiy of the several nearly commercial sand and gravel 
operations. Filter materials can be obtained from the same source. 


ECONOMIC DiVESTIGA-TION 


GENERAL 

Flood damages were calculated to determine benefits from land treatment 
and structural measures. Depth, area, season occurrence, location, and 
frequency of flooding were translated into dollar values for agricultural 
and urban damages. The damages expected under projected land use t^rere 
evaluated as if no flood prevention improvements were made. The Stanford 
Research Institute's "A Study of Procedure in Estimating Flood Damage to 
Residential, Commercial, and Industrial Properties in California" was 
used to evaluate urban damages. Agricultural and urban damages were 
combined over a 100-year period to determine the average annual dollar 
damage. The damage reduction attributed to land treatment was sub- - 
tracted from the total evaluated damages to arrive at the damages sub¬ 
ject to reduction by structural measures. 3h addition to these damage 
reduction benefits there are secondary benefits attributed to structural 
meastires. The project benefits and costs were evaluated over a 100-year 
period using an interest rate of ^-1/8 percent. 


LAND USE 

The predominant land use of the floodplain presently is agricultural. 
Principal crops grown in this area of highly productive soil and moderate 
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climate are prunes, grain hay, strawberries, walnuts, grains and apricots* 
The majority of these crops are irrigated, mostly ty pumped ground water* 
The City of Morgan Hill and about one-half of the unincorporated town of 
San Martin are the urban centers within the watershed* Both areas are 
in the floodplain and are subject to flood damage* 

^ 1985, the Santa Clara CoTinty Planning Department projection shows 
that these urban centers will have more than doubled in size and in¬ 
creased mai?r times in valuation, "A General Plan for South Santa Clara 
County”, published by the Planning Department, portrays ”* * . • a re¬ 
gional city holding 6-separate coimnunities, separated by a common green- 
belt farms and orchaivis, parks and parkways, and range land,” The 
plan indicates that industrial and commercial development will continue 
to escpand along the valley floor adjacent to the railroad* Residential 
development will push further west into the uplands thus preserving much 
of the productive agrictiltural lands* 

The present and projected land uses, as described above, were used in 
estimating flood damages. Appropriate discounting procedures were used 
to account for the lag in urban development and phasing out of agricul¬ 
ture on lands taken up b7 urban uses* 


DAMA.GE EVAIOATIQN 
Types of Damages 

Flood damages from inundation and sedimentation were evaluated for agri¬ 
cultural and urban areas under projected development. These damages were 
evaluated for conditions before and after the installation of land treat- 
ii»nt measures* Indirect damages associated with the flooding were in¬ 
cluded in the total damages to be prevented by the project structural 
measures* 

Consideration of soil structure, flow velocities, cover and the exp>ei^ 
ience of farmers within the floodplain led to the sep>aration of sedi¬ 
ment from floodwater damages* Eighty-five percent of the total agri¬ 
cultural and urban damages was attributed to floodwater and 1$ percent 
to sediment* This breakdown of i^pjes of daras^es is consistent with 
the findings of the U. S. Department of Agriculture in an overall in¬ 
vestigation of the Pajaro River Basin in 1952* 

Agricultural Damages 

Agricultural damages were evaluated through the use of a composite crop 
acre which was assumed to remain constant throughout the project life. 
Change, if aiy, will be in the direction of higher value development 
and will result in. a conservative statement of benefits. 





The composite crop acre was determined as part of the present land xise 
evaluation. This composite acre consisted of barley and vetch h^, 
stiawberries, orchard, garlic, beans, sugar beets, and tomatoes. 

/ 

Representative crop yields and adjusted lOTig-term prices were deter¬ 
mined for each of these crops from the annual reports of the County of 
Santa Clara, Department of Agriculture. Budgets and curves i^lating 
net crop income to yield were determined for each crop use of the 
above data plus additional information gleaned from interviewing local 
farmers, the County Farm Advisor, and others acquainted with local 
conditions. 

Direct crop damages were next evaluated from data collected within the 
watershed on the effects of the 1955 and 1958 floods. Crop budgets and 
yields were ad justed according to the month of flood occurrence. The re¬ 
sults were checked against data collected for similar conditions in 
neighboring watersheds by other agencies. The daitage value for the 
con^osite acre was then determined by weighting the value for each crop 
according to the amount of that crop within the composite acre. 

The final step in evaluating agricultural damage was to convert the 
composite acre values into average annual values. Present (1965) and 
future (1985) damages were found for floods of various magnitudes by 
multiplying the con^osite acre damage by the number of agricultural 
acres flooded. 

Ejy applying an interest rate of 3-1/8 percent and assuming a imiform 
annual acreage change, these two damage values were combined into a 
single value for each flood magnitude, A curve showing the relation¬ 
ship of this value with frequency was plotted. Average annual direct 
agricultural damages were foiuid from the area \mder this curve, 3n- 
direct damages were evaluated as 10 percent of the direct damages. 

Total average annual direct agricultural damages were found to be 
$l8,li00. 

Urban Damages 

The basic lydrologic data used in evaluating urban damages were areas 
inundated and depths of flooding. Present and future land use within 
each depth increment was developed in the land use studies. The basic 
tool used in calculating damages inflicted by flooding of different 
depths on tu’ban development X'Tas a series of curves devel.oped by the 
Stanford Research Listltabe in I960 for California flooding. These 
curves give damage per $1,000 of market value for residential, coiraner- 
cial, and industrial properties as a function of depth of flooding. 

Market values Tised for commercial, industrial, and residential develop¬ 
ment within the floodplain are based on such sources as field data, a 
study made by the Berkeley office of the Soil Conservation Seirvice on 
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futtare urban development in Southern California, and data for other 
similar watersheds. Values for each urban use were further adjusted 
to obtain averages applicable over the project life. Final per acre 
values were $ 60,000 for residential areas, $170,000 for iiKiustrial 
areas, and $2li7,000 for commercial areas. 

The final step in evaluating direct urban daaages by converting the per 
acre values into average annual values was accompli^d in the same 
manner used for agricultural damages. However, in |his case indirect 
damages were assumed to be 15 percent of the direct damages. Total 
average annual direct urban damages were found to be $21^7,800, 

Unevaluated Damages 

Among those damages that were not monetarily evaluated in this investi¬ 
gation were the damages to roads, railroads and public facilities; ero¬ 
sion damages and damages to farm buildings and equipment; the menace of 
excessive flooding to public health; the detrimental effect of flooding 
on areal econony; and the disreption of communication and utility ser¬ 
vices, These damages were not evaluated because additional benefits 
would have an insignificant influence on both project feasibility and 
the optimum level of protection. 


BENEFIT EVALUATION 

Benefits Attributed to Land Treatment Ifeasures 

Benefits attributed to land trealanent measures were evaluated from the 
associated reduction in flooded area detei*mined during the hjrdrologic 
investigation. The area reductions were translated into monetaiy values 
by assuming damages are directly proportional to flooded area. Using 
this relationship, benefits of $ 20,500 annually were attributed to land 
treatment measures before benefits associated with stxuctural measures 
were evaluated. 

There are other benefits due to land treatment measures which were not 
evaluated. These include some of the benefits due to fire control mea- 
siures as reduced fire suppression cost and reduced physical loss of 
trees, fences, homes and other property. 

Benefits Attributed to Structural Measures 

The total average annual project benefits attributed to the structural 
measures as shown in Table 6 is $382,700, This total includes $356,200 
primary benefits due to flood damage reduction and $26,500 secondary 
benefits stemming from or induced by the project. 
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Erimaiy benefits due to flood damage reduction are attributed to chan¬ 
nel improvements and raising Chesbro Darn* All benefits associated with 
channel iagjroveraents occtir in the I^per Llagas Creek Watershed* Bene¬ 
fits associated with tte added flood detention storage in Chesbro fies- 
eivoir occur in both Upper and Lower Llagas Creek Watersheds. The 
total average annual project benefits attributed to the proposed struc- 
trual measures within this watershed therefore Include $73,200 of flood 
reduction benefits from the Lower Llagas Creek Watershed* 

Secondary benefits attributed to the project were computed in accordance 
with Chapter 11 of the Economic Guide* The value of local secondary 
benefits stemming from the project was considered to be 10 percent of 
the direct primary benefits* Secondary benefits induced by the project 
were considered to be 10 percent of the project operation and minten- 
ance costs* 

While it is recognized that some residual flooding will occur during 
extreme floods, the amount when brought to an average annual basis is 
negligible and therefore benefits attributed to structural measures 
consist of damages remaining after benefits attributed to lariri treat¬ 
ment measures have been deducted* 


SURVEfS 


CHESBRO RESERVOIR 

"As constructed” drawings of the Elmer J. Chesbro reservoir, dam, spill¬ 
way, and outlet works together with associated geological exploration 
served as the basic data for reservoir design. Field inspection of the 
site provided supplemental information. U. S* Geological Starvey quad- 
raiigle topograply was used to determine rough costs for alternate flood 
storage sites diu'ing project formulation. 


CHABNEL IMPROVEMEKT 


Field cross sections and detailed mapping were provided by the Santa 
Clara County Flood Control and Water District for Llagas Creek from 
its mouth upstream to the proposed Little Llagas Creek diversion near 
U* S* Highway 101, for Little Llagas Creek from its confluence with 
Llagas Creek to Llagas Road above Morgan ELll, and for East Branch 
Little Llagas Creek from its confluence with Little Llagas Creek up¬ 
stream to Tennant Avenue. These sections, following existing channel 
alignment, were taken wherever significant chaises in channel con¬ 
figuration occurred* 

Horizontal control was established by a tape transit traverse and ver¬ 
tical control hy rod and level using U. S* Geological Survey 1927 North 
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American mean sea level datura. Topographical data for channels which 
do not follow existing creeks were obtained from field profiles using 
rod and stadia control and checked for general conformation with IT. S. 
Geological Survey quadrangle maps of the area. 

Scattered cross sections of existing ULagas Creek were taken between 
U. S, Highway 101 and Chesbro Dam to detennine whether or not channel 
improvement was needed and to design the short reach requiring improve¬ 
ment* All existing bridges were measured in the field in order to 
determine their present capacities and their influence on channel design 
and quantities. Utilities crossing or iramediateiy alojigside proposed 
structural measures were located and inspected in the field to determine 
whether relocation or modification is required. 


ffinmULIC DESIGN 


CHESBRO BESERYOIR 


All flood routings used in the hydraulic design of raising Chesbro Dam 
start with the water surface at the crest of the principal spillway 
when the flood begins. It has been further determined in the geologic 
studies that an increase in sediment resesrvation will not be required. 

Final sizing of the principal spillway was acconplished ly routing the 
1-percent Inflow for storms of various durations and adjusting the spill¬ 
way size imtil the optimum controlled flood storage of 3^570 acre-feet 
was reached. The li8-hour stoim inflow proved to be most critical. 

Final sizing of the emergency spillway was accoitplished by trial routings 
of the freeboard hydrograph until the outflow was held to the existir^ 
chute capacity of 11,000 cfs. The elevation of the dam crest was placed 
at the next even foot above highest water surface elevation resulting 
from this routing. The 6-hour hydrograph was the critical duration. 

The proposed 80-foot wide emergency spillway crest will have a 25-foot 
wide notch in its center to serve as the principal spillway. This con¬ 
trol structin^ will discharge into the existing trapezoidal concrete 
lined chute with a 25-foot wide bottom and 1.5 to 1 side slopes. Pro¬ 
vision is made for model studies in conjunction with final design to 
determine detailed hydraulic properties of the spillway crest and the 
curved portion of the chute. Through proper design of the crest, the 
nominal increase in chute velocities resulting from the greater head 
can be kept low enough to not materially affect the chute or dissipator 
operation. Precedence is found for the principle of notching the 
principal spillway into the emergency spillway from Arnold Dam, built 
by the U. S. Bureau of Reclamation on the Colorado River in Texas, 
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CHANNEL IMPROVEI-EICT 


The design water sttrface elevation at the lower limit of the Upper 
LLagas Creek Project is established from the design of the Lower Llagas 
Cbc^ek Project* Water surface and channel inveirt elevations at this 
point are used as the control elevations for the hordraulic design of 
the Upper Llagas Creek Project. 

Channel design for reaches in cohesive soils is based on tractive force 
theory. The design relationship used for relating allowable tractive 
force and plasticity index was developed ty the U. S. Bureau of Reclama¬ 
tion and proved applicable to the Santa Clara Valley by evaluating those 
forces existing charuiels have successfully withstood. As an additional 
safety precaution, provision is made for seeding all unlined channels. 

A Manning's "n" of O.O30 was used in hydraulic design to allow for vege¬ 
tation as well as such minor losses as occur at curves and bridge piers. 
Design velocities have been maintained sufficiently high to prevent ex¬ 
cessive sediment deposition and are within the allowable velocities from 
Figure 6-1 of Soil Conservation Service Technical Release No. 25* 

The design of channels for reaches in non-cohesive soils was investigated 
using limiting tractive force values determined by the method in Technical 
Release 2$ of the Soil Conservation Service. The limiting tractive force 
values determined for Llagas Creek proved too r*estrictive to permit the 
economical use of unlined earth channels. 

Geologic investigation indicated that the material in the strearabanks 
is generally poorer than in the bedj and so these channels were designed 
with riprapped sides and natural bottoms. The tractive forces on the 
bottom were evaluated by use of methods adopted from Einstein's sediment 
transpoirb theory and limited to the values given in Technical Release 
25 for material of the size of the predicted bed armor coat. The theo¬ 
retical functioning of the design is for the fines to gradually wash 
downstream leaving a bed armor coii5)osed of the coarsest quarter of the 
existing bed load material. 

On Little llagas Creek it was possible to use unlined earth channel 
except for one reach where riprap lining was required. Geologic in¬ 
vestigation indicated that the material in the bed of this reach was 
poorer than in the streambanks, therefore, the perimeter was riprapped. 

A Manning's "n" of 0.035 which reflects the additional coarsexiess of 
bank and bed materials over that found in cohesive soils was used in 
hydraulic design. 

Grade stabilization structures are used in this work plan where they are 
needed to keep design tractive forees within the allowable limits. 
Extensive use was made of available literature and recommended Soil 
Conservation Service criteria in designs for the purpose of cost 
evaluation. 
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Reinforced concrete lined channels were designed using a Manning's "n" 
of 0.01^, Channel slopes were designed to limit flows to subcritical 
velocities. Freeboard was provided in both open and covered reaches 
in Mcordance with the Soil Conservation Service's Far West States 
Engineering Design Standards* 

Llagas Creek has sufficient channel capacity throughout a 7,000 foot 
reach east of San Martin. However, because this reach is an integrel 
part of the channel system upon which the proper functioning of the 
whole depends, provision is made to maintain it as part of this project* 
The cost associated tiith this reach includes purchase of rights-of-way 
for channel and maintenance roads as well as drainage inlets to bring 
local inflow into Llagas Creek* 

All design flows are in the subcritical range with channel slopes less 
than 0,7 critical slope. 


STRUCTURAL DESIGN 


CHESBRO RESERVOIR 

Structural design of the raised Chesbro Dam conforms closely with that 
of the existing structure. The present homogeneous earth section is 
essentially preserved by placing similar material on the upstream face 
to achieve the 11 foot increase in ci'est elevation. An impervious 
blanket is provided on the right aDutmsnt to relieve an existing 
seepage problem* 

As the Increased storage within the reservoir will only be utilized 
for periods not exceeding 10 days during major storms, there is no 
reason to expect any significant effect on seepage or general dam 
stability. The present slope protection on the dam's upstream face 
will be removed before additional fill is placed, and higher quality 
riprap protection will be provided for the raised dam. 

The modification required in conjunction with the existing outlet works 
iOTolves extending the pipe, and relocating the intake structure and 
oil pump locker. The existing 56-inch welded steel pipe encased in 
12 inches of reinforced concrete has sufficient strength to withstand 
the additional external and internal pressures. The pipe rests on a 
contacted earth foundation and has experienced some settlement. With 
the additional fill, settlement should remain too sman to affect 
operation. The outlet works are operated by a gate at the downstream 
end with emergency closure gates at the upstream end. 

Dam foundation work is carried to the same depth used in constructing 
the existing structure. Stripping is provided wherever new fill con¬ 
tacts the existing ground and includes removal of the existing dam 
facing. Cutoffs are extended up both abutments to the elevation of 
the new dam crest. 
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The existing L-shaped spillway crest is transformed into a straight 
crest perpendicular to the center line of the existing chute, Qravity 
retaining walls flanking both sides of the crest are designed to with¬ 
stand the full hydrostatic l»ad that will develop during the freeboard 
flood. The walls rest on Franciscan sandstone of sufficient strength 
to withstand the loading. 


CHANNEL IMFROVEMEMT 


The basic concept used in channel iii 5 )roveit!ent work is to keep the design 
water surface at or slightly below the existing ground elevation to allow 
local Inflow of storm runoff. Thus, levees are used only across depres¬ 
sions in the existing profile or to provide freeboard. Channel side 
slopes of 2 to 1 ar« used throughout the project on earth and riprap 
lined sections and should present no stability problems. All channel 
side slope areas not otheiwise lined will be seeded and watered until 
the vegetation is established, A maximum bottom width to depth ratio 
of 10 to 1 was used throughout the project except for reaches on Hagas 
Creek within the existing percolation area where a wider channel was 
required to assure minimum disturbance. 

The concrete lined sections were analyzed for structural stability and 
strength with respect to the hydraulic and foundation stresses created 
by the proposed design flows. Concrete thicknesses were adopted con¬ 
sistent with Figure 1,10 in the Far West States Engineering Design 
Standards. Six inches of filter material under the lined section pro¬ 
vides for drainage. 

Riprap protection is provided for all improved channels on Llagas Creek, 
at grade stabilization structures, culverts, drainage inlets, existing 
bridges, major transitions in channel section, channel junctions where 
not otherwise protected, and a channel reach on Little Llagas Creek 
where other methods of erosion protection were more costly. 

Far West States Engineering Design Standards were followed in estab¬ 
lishing riprap thickness and rock size. Six inches of filter material 
is provided under riprap. 

All curves having a radius under 800 feet are provided with riprap pro¬ 
tection for earth channels and an increased riprap thickness for chan¬ 
nels already lined with riprap. The riprap extends from 1 foot above 
design water surface to 3 feet below the proposed channel bottom to 
provide insurance against undermining. 

The low flow diversion structure is based on information furnished by 
the Firestone Coated Fabrics Conpary, 

Grade stabilization structures were sized to provide sufficient quan¬ 
tities for a structurally safe design. 
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Existing bridges over the improved channels were considered lydraiilicalily 
adequate if they would pass the design flood with 1 foot of clearance 
and structurally adequate if the designed channel would not so escpose 
the substmcture as to endanger the stability of the bridge. Estimates 
for new bridges allow a length equal to the design water surface width. 
The width of the new bridges varies with the type of roadway. 

California Division of Highway’s standard reinforced concrete box cul¬ 
verts are used where they are more economical than a bridge. Reinforced 
concrete box cTilverts were found to be moi« economical than bridges for 
discharges less than 2,000 cfs. 

Maintenance roadways are provided on both sides of all proposed channels 
except for areas through Morgan Hill where access will be provided at 
street crossings. 


COST ESTIMATION 


LAND TREATMENT MEASURES 


The unit costs for installation of on-farm land treatment measures were 
based on current (1965) costs of materials and construction. For those 
practices involving farm labor and equipment, costs were derived from 
recent studies made in the area by the Soil Conservation Service, Con¬ 
struction costs for roads, firebreaks, helispots, and water tanks were 
based on contract prices for similar work in other areas. Costs of fire 
control operation and the maintenance of fire control measures were de¬ 
rived from averages of such costs as tabulated in existing records and 
amount to $ 1,800 annually. 

The cost of technical assistance for the installation of land treatment 
measures was based upon previous work hy State Division of Forestry per¬ 
sonnel and an analysis of Soil Conservation Service expenditures and 
soil conservation district accomplishments for the past several years 
in the Loma Rrieta Soil Conservation District. 


STRUCTURAL MEASURES 


Construction Costs 


Construction costs are based on quantities calculated for the proposed 
structural measures and estimated average unit costs of the individual 
items. Unit costs are based on actual bid prices for similar work under 
congjarable conditions in the northern part of Santa Clara County and 
upon analysis of other applicable cost data which were furnished ly 
various agencies. For some items, such as drainage inlets, unit costs 
were estimated from tentative designs on a per each basis. The esti¬ 
mated contract costs, based on quantities, were increased 15 percent 
for contingencies. 


- 53 - 




Installation Searyjces 


A composite installation service cost was estimated as 22 percent of 
the construction cost plus an additional sum of $^,000 for ]: 5 rdi*aulic 
model studies for Ghesbro Reservoir* The percentage value includes 
engtoeering and Federal administrative functions on project, state and 
national levels. Engineering consists of performing final construction 
surveys, final designs of structural measures, preparation of plans and 
specifications, and supervision of construction. 

Rights-of-Way Costs 

Land values and acquisition costs were provided by the Santa Clara County 
Flood Control and Water District. They are based on field inspections 
made by their personnel, sales recently conpleted in the project area, 
and the District’s recent experience in acquiring ri^ts-of-way for other 
projects in Santa Clara County. 

Rural land values range from $100 per acre for existing creek channel 
to $8,000 per acre for potential subdivision land. In the urban areas 
of Morgan IH.11, land values within the required right-of-way reach $0.75 
per square foot for residential property and $1.00 per square foot for 
commercial property. All costs are based on fee title acquisition of 
the required property even though actual construction may be completed 
on the basis of easements in some instances. 

Small buildings, fences and other minor improvements presently located 
within the required right-of-way are included in the average land values. 
Improvements of any significant value will be avoided by making slight 
adjustments in the channel alignment. Property severance was kept to a 
minimum and bridges are provided where severance cannot be avoided. 

The acquisition cost of $1,000 per parcel includes engineering, negotia¬ 
tion and title fees. The number of parcels required was determined from 
the County Assessor’s maps. 

Relocation of Road Crossings and Utilities 

Unit costs for new bridges were furnished ly Santa Clara County and the 
California Division of Highways. Eight dollars per square foot was used 
for private wooden bridges and $ 15.00 per square foot for county and 
state bridges. 

Costs for reinforced concrete box culverts are based on California Di¬ 
vision of Highways Standard Box Culverts and imit costs determined for 
structural measures. The relocation cost of each installation repre¬ 
sents the cost beyond the equivalent cost of the channel improvement 
through the reach. It consists of costs for all required construction 
items such as reinforced concrwte, striiotural excavation, riprap and 
roadway paving. The total, relocation cost includes 15 percent for con¬ 
tingencies to which 20 percent is added for installation services. 





Costs for the two fords across Hagas Creek were determined from pre¬ 
liminary designs and the unit costs used for structural meastires. 

The cost for road relocations in the vicinity of Chesbro Reservoir was 
estimated by Santa Clara County based on a feasibility type design and 
unit costs currently prevailing in the area. 

Other utility modification costs (various pipe lines, telephone cables, 
power poles, wells, etc.) were obtained from the utility coiig)aiiy or 
other owner involved and checked against the experience of the Santa 
Clara County Flood Control and Water District in relocating similar 
type utilities elsewhere in the county. 

Administration of Contracts 

An allowance of 1 percent of the total construction cost is included 
for the local administration of contracts. State dam filing fees amount 
to $U,900 and are based on the total construction cost plus 15 percent 
for installation services of raising Chesbro Dam and modifying the out¬ 
let works. 

Operation and Maintenance 

The estimated annual cost for the operation and maintenance of all 
structural measures is $19,700. This cost was determined from an anal¬ 
ysis of the actual work which will be required to properly operate and 
maintain these facilities. The analysis was made from the Santa Clara 
Coxmty Flood Control and Water District’s cost records for maintaining 
over 50 miles of flood control facilities and data from other local and 
state agencies with extensive experience in this field. The annual cost 
of operation and maintenance adjusted to long-term projected price levels 
is 0.8 percent of the total constiaxction cost of structiu'al measures. 
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